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SUMMARY 


This  report  contiiins  several  hxindred  extracts 
prepared  from  selected  reports  on  combined 
stress  studies,  in  the  workplace  and  the  lab¬ 
oratory,  on  humans  and  animals.  Stressor  pairs 
of  physical  and  chemical  variables  link  sound, 
vibration,  acceleration  and  impact,  heat  and 
cold,  ionizing  and  non-ionizing  radiation, 
chemical  solvents,  drugs,  dusts,  gases  and  va¬ 
pors,  metals  etc.  Brief  comment  is  provided  on 
the  collective  content  of  these  papers  as  an 
image  of  this  field,  response  interactions 
Synergistic, potentiating,  additive,  etc),  and 
on  limits  and  opportunities  for  further  work.  ^ 
A  supplemental  set  of  key  citations  is  provid¬ 
ed. 
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1. INTRODUCTION 


In  most  occupations,  including  those  in  the  shipyard 
and  on  shipboard,  the  worker  is  exposed  to  a  complex  pat¬ 
tern  of  several  stressor  factors  (eg  heat,  sound,  chem¬ 
ical)  which  may  or  not  be  in  ranges  safe  for  sustained 
human  exposure.  Until  recently,  the  reasonable  route  of 
study  has  been  of  one  variable  at  a  time,  to  extreme  re¬ 
sponse  in  animals  and  to  injury  end  point  in  human  vol¬ 
unteers;  and  the  practical  way  to  select  exposure  toler¬ 
ance  limits  has  been  to  deal  with  the  most  critically 
dangerous  factor.  But  there  is  an  increasing,  albeit 
still  scarce  reporting  of  controlled  studies  or  good  ob¬ 
servations  on  events  involving  2  or  more  stresses  im¬ 
posed  simultaneously  or  in  close  succession.  It  was  the 
task  of  this  study  to  locate  and  examine  a  sampling  of 
these  reports,  to  select,  collate,  and  extract  their 
message,  within  quite  limited  effort  constraints.  Re¬ 
ports  dealing  with  standards,  measurement,  protective 
and  other  design,  case  histories  were  generally  left 
out.  Communications  from  other  disciplines  doing  studies 
on  interactive  factors  (aerospace  simulation,  cocarcino¬ 
genesis  and  combined  therapy,  etc)  were  acquired  incid¬ 
ental  to  the  main  searches,  to  examine  their  concepts. 


2.  OBJECTIVES 


To  survey  and  present  an  image  of  the  state  of 
knowledge  on  combined  stresses,  as  observed 
and  reported  from  the  work  environment  or  lab. 

To  screen  and  acquire  an  adequate  sample  of 
available  world  literature  dealing  with  a 
variety  of  stresses  in  combination. 

To  extract  salient  information  from  each 
report,  and  to  provide  an  extract  and  citation 
for  each  paper,  in  a  standard  and  accepted 
format. 

To  comment  on  the  recovered  material,  its 
scope  and  limits,  and  to  recommend  other 
efforts  to  acquire  new  data,  elucidate 
mechanism,  and  develop  standards  and  other 
information  to  benefit  the  program  in 
Fleet  Occupational  Health. 


3.  METHODS  OF  APPROACH 


Introduction 


To  guide  the  search  and  analyses  on  combined  stresses, 
the  outline  below  of  detailed  information  sought  was 
devised,  as  concept  frame  and  check  list; 


Specific  Stressor  Variables  SI,  S2,  Sjj; 

Dose  rate  and  level,  spectral  band,  modul¬ 
ation  and  waveform,  vector  direction,  entry 
portal,  total  dose,  treatment  timeform. 

Combined  Stressors;  pattern,  treatment 

Subjects;  species,  number,  age;  human  oper¬ 
ator,  observer,  subject,  patient,  passerby. 

Tasks  and  their  Standards 

Environment  of  Exposure:  workplace  (the  in¬ 
dustry  and  task),  lab,  clinic,  public  place. 

Modifiers;  illness,  medication,  smoking,  alco¬ 
hol  use,  nutrition,  fatigue,  hydration,  adap 
tation,  etc. 

Responses  to  single  and  combined  S: 

Biochemical,  physiological,  behavioral, 
pathological. 

Criteria,  measures,  thresholds 

Interactive  responses  measured  and  discussed 
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Search  and  Acquisition  of  the  Literature 


Reports  in  the  following  disciplines  and  fields  were  examined 

Occupational  Health  and  Industrial  Hygiene 

Construction  and  shipbuilding 
Metalworking,  foundry,  smelting,  plating 
Mining,  mineral  processing 
CnemicaL,  petroleum,  petroleum,  plastics 

Public  Health  eg 

Pollution  ecology;  air,  water,  soil 
Epidemiology 


Military.  Naval.  Aerospace  Engineering  &  Technology 


Clinical  Medicine  eg 

Oncology;  carcinogenesis,  combined  therapy 

Pathology,  forensics 

Anesthesiology 


Sciences 


Pharmacology  and  Toxicology 
Physiology;  environmental,  work 
Psychology;  performance,  work 
Nutrition 


Search  and  Acquisition  of  the  Literature 
The  sources  used  repeatedly  or  consulted  include  these; 

Local  Libraries : 

College  of  Physicians:  noted  research  library;  used  espec 

for  foreign  journals,  monographs,  NLM  regional  library  services 

Univ  of  Penna 

Medical  Library:  one  major  working  site  for  search/screen/ 
recovery /copymaking 

Applied  Science  Library:  engineering  journals,  depository 
for  certain  documents  eg  NASA 

Main  (Van  Pelt):  other  journals,  reference  services,  foreign 
materials  depository 

Jefferson  Medical  Library;  a  major  working  site  and  complementary 
to  Penn  in  its  collection,  esp  occupat  and  environ  hlth 

Franklin  Institute  Library;  (Sci  Museum  &  Res  Ctr) :  the  major 
site  for  acquiring  Russian  and  other  foreign  journals,  also 
strongest  industrial  chemistry  collection 

Drexel  Univ  Library;  gov  doc  depository,  complementing  others 
used 

Public  Library  Phila;  major  regional  govdoc  depository  and  indices; 
also  multiple  on-line  services 


Federal 

Gov  Doc  Collections 

EPA  Regional  Of c ;  Indices, 
reports,  references 
NIOSH  Regional  Ofc:  indices 
reports,  references 

OSHA  Regional  Ofce;  reports 
specialist  consults 

Energy  regional  ofc: 

,  Nav  Reg  Med  Ctr  Library 

,  HHS  PHS  Regional  Ofc 

consults 

Special 

Data  Bank  Resources  Used 

Source 

Online  svcs 
directly  used 

Online  done 
for  Biosearch 

Offline  done 
by/for  Biosearch 

NLM 

Medline,  Toxline, 
etc 

Index  Medicus , biblios 
and  prints 

NASA 

Re  con 

Recon  recoveries 

STAR,  WIP,  repts,bibs 

OTIC 

Tailored  srchs 

TAB, pub lists , WIP , abstr 

NIH 

DRG  tailored 

Res  Awrds  Indx,Spcl  Put 

DisAbst 

Dialog 

TafJorid  srchs 

DisAb  Intnl 
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Acquisition  Strategy 

Expected  sparsixy  of  papers  determined  the  broadest  multi- 
discipline  and  multisource  screening  search: 

-First  online  screening  used  subject  terms  and  suspected  sites 
-First  library  shelf  screens,  with  a  selected  journal  list 

(about  200)  looking  at  current  issues  and  latest  annual 
index. 

-Compilation  of  f’.rst  citations  found,  and  xerox  capture  of 
nominally  suitable  reports 

-A  convergent  series  of  searches,  with  identification  and 
revision  of  lists  of  productive  authors,  journals,  sites, 
and  topics 

-Exclusion  of  hard  to  obtain  communications  (journals,  reports, 
monographs,  espec  foreign)  and  of  unproductive  material 
-Extraction  of  additional  sources  from  biblios  of  recovered  papers 
-special  attention  to  surveys  of  combined  stress  titles 
-"Forward  tracking"  through  on-line  bases  for  productive  authors, 
through  their  moves  and  sources 
-Exclusion  of  papers  on  measurement,  design,  cases,  etc. 

A  file  accumulates .becoming  quite  large,  of  citations  and  sources 
for  further  culling  and  search. 

Acquisition  is  made  more  selective,  and  balanced  with  special  effort 
to  obtain  samples  of  all  desired  topics 
Specialized  requests  are  prepared  for  searches,  specific  citationa 
and  abstracts  from  the  data  services. 

Selected  foreign  language  materials  are  earmarked  and  acquired. 

For  the  1000  (approx)  items  in  this  report,  about  50,000  papers  were 
seen  directly,  and  bases  totalling  over  10  mill  were  searched. 
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Search  Terms 


To  recover  desired  citations  from  several  data  banks 
used  (NLM  Medline,  NASA  Recon,  NIH  Grants,  NIOSH,  EPA, 
DTIC,  NTI3)  and  the  libraries,  the  concepts  defining 
the  field  here  must  be  redrafted  in  the  language  and 
search  structural  form  for  each  system.  In  the  limit, 
in  some  systems  the  wrong  queries  will  get  unsatisfactory 
or  no  responses.  After  preparing  sets  of  terms  for 
each  system,  these  were  merged  into  a  composite  which 
could  be  used  (in  part)  for  a  number  of  search  entries. 
About  100  terms  comprise  this  set. 
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6.  RECOMMENDATIONS 


The  search  and  analysis  on  work  in  a  number  of  special 
areas  must  be  extended  and  expanded: 

-for  human  studies,  in  the  Western  literature,  for 
all  variables,  especially  those  for  which  animal  work 
now  dominates  the  scene,  and  for  chemical /physical 
pairs  in  the  workplace  setting,  in  which  the  Soviet 
literature  is  largely  represented, 

-for  animal  studies,  for  all  variables,  for  a  num¬ 
ber  of  species  especially  higher  mammals,  and  for  studies 
which  try  to  link  animal  models  quantitatively  with 
human  response  for  combined  stresses, 

-modulator  factors  work,  where  it  is  consciously 
designed  in  as  a  controlled  part  of  a  study;  also  data 
on  limitations  of  work  performance  produced  in  var¬ 
ious  contexts  by  smoking,  illness  and  fitness,  pre¬ 
scription  and  OTC  drugs,  ethanol,  nutrition,  etc, 

-examination  of  the  work  programs  in  combined  stresses 
at  about  100  presumed  productive  sites,  and  determinat¬ 
ion  of  "who  knows  and  what"  as  well  as  obtaining  curr¬ 
ent  work  Images, 

-examination  of  the  report  literature,  by  arranging 
for  access  and  availability,  including  to  restricted 
installations  (this  work  can  be  further  protected  in 
analysis  and  publication) ;specific  link  to  Navy  programs. 

-search  for  validation  trial  data  (first  from  NIOSH 
and  NIEHS)  establishing  kinds  of  criteria  used  for 
trial  candidate  selection,  protocols,  worksites  and 
sponsors,  Especially  emphasize  longer-term  effects. 

Evaluate  ways  to  improve  communications  in  the  technology 
of  combined  stress  studies:  continuing  surveillance  over 
the  field,  possible  newsletter,  workshops  and  periodic 
meetings,  sensitization  of  analysts  at  DTIC,  NTIS,  NLM 
including  preparation  of  a  CS  thesaurus,  participation  in 
an  occupational  health  clearinghouse,  etc. 
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Generally,  the  journal  articles  selected  here  (peer  rev¬ 
iewed  and  available  anywhere)  provided  limited  data  to 
describe  or  verify  statistic  design  or  inference,  dose 
conditions,  or  describe  defensibly  interactive  response 
events  or  mechanisms.  The  report  literature  (from  res¬ 
earch  contractors.  Govt  labs)when  available,  offers  a 
freer  and  more  copious  range  of  information  (albeit  as 
good,  if  it  derives  from  peer  reviewed  grants  and  nat¬ 
ionally  known  labs).  It  may  have  much  of  the  above  de¬ 
sired  information,  plus  data  on  method,  speculations 
on  mechanism,  and  discussions  at  length  on  problems- 

No  mechanism  for  exchanging  information  in  this  com¬ 
bined  stress  field  exists.  There  is  no  formal  communi¬ 
cation  between  active  sites,  no  continuing  surveill¬ 
ance. 
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5.  CONCLUSIONS 


The  journal  disclosures  on  stressor  pairs  extracted  here 
cover  most  of  the  combinations  regarded  as  important  (see 
matrix  in  this  report). 

There  is  an  imbalance  in  the  number  of  human  studies  re¬ 
ported  in  journals,  compared  with  animal  experiments, 
which  dominate  the  literature.  Little  attempt  is  made  to 
relate  these  combined  stress  data  to  human  responses , ex¬ 
cept  by  dose-scaling  and  assumptions  of  additivity  of 
known  single  variable  responses. 

Modulating  factors  are  generally  casually  handled,  ex¬ 
cept  when  they  are  formally  part  of  the  stressor  set 
designed  into  the  experiment.  Nutrition,  medication, 
drink,  concurrent  illness,  smoking  are  modulators  of 
main  responses. 

There  is  a  pool  of  laboratory  and  study  sites,  which 
includes  those  from  which  the  extracts  have  been  drawn, 
and  also  a  much  larger  group  of  presumably  productive 
locales  (up  to  100  in  U.S.).  These  have  not  been  polled 
to  learn  of  their  activities  on  combined  stress  study. 

There  was  no  significant  discussion  in  these  experiment¬ 
al  papers,  of  any  rationale  for  modifying  present  ex¬ 
posure  limit  values  rooted  in  single  variable  stressors, 
to  accommodate  data  on  interactive  responses  to  combined 
stresses. 

The  work  reported  here  (with  a  few  self-evident  except¬ 
ions)  deals  with  research  findings,  which  are  considered 
only  as  suggestive  until  conclusively  validated  in  some 
controlled  study  (counterpart  of  medical  clinical  trials). 
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Figure  1.  Stressor  Pairs  in  Recovered  Citations 
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Non- interactive  events:  independent,  non-contingent,  perhaps 
different  sites,  different  modes  of  injury,  interchangeable 
responses  (2  insecticides,  stomach  or  contact  toxin). 

Interactive  events: 

Additive,  where  there  is  parallel  responsiveness,  eg  where 
dose-response  regression  lines  are  parallel,  doses  may  be 
substituted,  actions  may  be  at  the  same  target , summing 
of  stimuli  may  be  done  algebraically  additively. 
Synergistic,  supra- additive,  2+3=22,  multiplicative,  cooper¬ 
ative  (Example:  CCI4  and/or  ethanol  in  liver  injury) 
Antagonistic,  infra-additive,  7+8=11,  inhibitory,  competitive 
(eg  anti-oxidant  effects,  Se  &  Hg).  Functional  antagonism, 
may  be  push-pull  (eg  barbiturates  vs  vasopressors);  chemi¬ 
cal  ( dithiopropanol  BAL  vs  Pb  or  radiation);  dispositional 
antagonism  (competing  at  sites  of  absorption,  metabolism) 
Potentiation,  one  may  have  no  effect  but  influences  the  other 
0+2=16  (isopropanol  +  CCl^effect  on  liver,  etc) 
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4.  RESULTS 

Over  300  extracts  of  selected  combined  stress  papers  will 
be  found  in  Appendix  A  where  they  are  grouped  by  major  top¬ 
ics  such  as  all-physical  stresses,  physical  +  chemical 
stresses,  etc. 

About  500  citations  are  displayed  in  the  two  supplementary 
bibliographies  in  Appendices  B  and  C.  For  many,  the  papers 
have  been  hard  to  obtain  (foreign  sources  or  report  lit¬ 
erature  with  restricted  access).  Some  are  variants  on  pa¬ 
pers  already  extracted  in  the  set  in  App  A.  Nearly  all  are 
worthy  of  further  analysis,  requiring  effort  beyond  the 
level  afforded  by  this  brief  study. 

Extent  of  coverage  of  possible  combinations  of  stressor 
pairs  is  summarized  in  the  matrix  of  stressor  pair  which 
follows.  These  combinations  go  beyond  heat/noise/selected 
chemicals  and  were  recovered  incidental  to  the  sweep  of  the 
main  searches  because  of  the  possible  insights  into  the 
data  on  interactive  events. 

About  80%  of  the  reports  describe  animal  studies,  and  18% 
human  studies.  About  10  animal  species  are  discussed. 

Many  papers  report  on  such  modulating  factors  as  smoking, 
nutrition,  drugs,  alcohol  etc. 

Response  data,  on  events  from  biochemical  through  behavioral, 
for  the  single  then  combined  stresses,  generally  do  not 
refer  to  the  fact  of  interaction,  its  measures,  modes  or 
mechanisms.  Whether  at  the  study's  environmental  level 
(physical  interactions  between  particles  such  as  dust/MgO 
and  S02/NH3/acrolein , o<!  chemical,  eg  forming  smog),  or  in¬ 
teractions  at  port  of  entry  into  organism  or  in  its  pharmaco¬ 
kinetic  absorptions,  transport,  transformations,  disposals; 
terms  may  be  applied,  casually,  with  local  meaning  only  in 
that  report  (synergy,  antagonism  additive,  etc).  The  defin- 
briefly  stated  below,  generally  accepted,  may  be  used  in 
looking  at  these  papers: 
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AUTHOR  CODEN 

INIT/DATE 

p _ or 

MODIFIERS  cigs  ale 

(O)sleep 

drugCnam^ 

diet  age  fit/ill 

other  envir 

ENVIRONMENT  work(kindStask) 

lab 

public  vehicle  bldg 

street 

home 

% 

SUBJECTS  anim(spec) 

human 

ages  number 

fitns 

oprtr/partept  subjet 

patient 

casual  obsvr 

EX?  DESIGN  controls 

stat  param 

epidem  survy _  tol.stds(name/source) _ 

RESPONSE  DATA 

System  path(see  list) _ _ 

3iochm/met  path _  _ _ 

Behavior/pfmce  events _ 

Respse  Immed _ Delayed _ ^Acute _ Chronic 

Tolerances  ExceededCMAC ,TLV) _ 

Remarks 


ICMBINED  RESPONSE  CONCLUSIONS , AUTHORS ' 

independent _ additive _ 

'Synergistic" _ ^multiplicative _ potentiated 

antagonistic _ competitive _ compensatory_ 

other  non-linear  bases  for  conclusions  5  mechanisms 


lUALITYC  l-5hi )  adequ  data _  adequ  controls 

repo  relevance _ sound  conclus _ 

insigho  into  ccmbd _ ^QI(  total, to  25) 
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Processing  of  Acquired  Literature 
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I  . 


V 


Citations  Handling 

Control  numbers  were  assigned  to  citations,  reprints, 
and  worksheets.  Citations  without  reprints  at  hand  were 
kept  in  a  separate  author  file  for  search  and  dupe  check. 
Reprints  Handling 

A  reprint  is  kept  for  every  document  analyzed,  and  in 
the  groups  reported  here,  eg  physical,  physical  and  chem¬ 
ical,  particles. .. .etc. 

Analysis  and  Extraction 

Stress  pairs  from  each  paper  were  entered  into  the 
matrix  illustrated  in  this  report,  but  kept  here  in 
more  detail,  A  combined-stress  analysis  form  (like 
the  attached  sample)  and  a  worksheet  accompanied  each. 
Papers  were  screened  again  for  relevance  and  quality, 
then  an  extract  was  prepared  (containing  salient  data 
as  available  in  the  report  on  the  stressor  variables, 
subjects,  environment,  treatments,  responses,  data  and 
comments  on  interactions.  The  final  enliies  of  extracts 
and  citations  were  made  on  a  modified  version  of  the 
DD1473  form  (now  allowing  full  display  of  extract  on 
face  page),  and  removing  clutter  on  classification,  etc.) 
See  Appendix  A  for  these  forms. 
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and  (GOR)  0,2-1.35  Gz,  for  all  levels  of  sodium  intake  (10-150 
mEq/24  h).  There  are  large  effects  caused  by  small  negative  sodium 
li.  and  water  balance  changes;  and  even  when  baroceptor  reflexes  have 
time  to  act  with  GOR,  these  can’t  hold  cerebral  blood  flow  at 
suitable  levels. 
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In  laboratory  experiments,  mice  (M  adult  CD)  maintained  at  33^  c 
were  exposed  to  HYPEROXIA  (OHP)  or  high  p02,  along  with  HIGH 
PRESSURE  HELIUM  (HP)  in  these  treatments:  compression  in  steps  of 
3  ATA  at  constant  rate  of  40,  100,  1000  atmo/hr;  compression,  but 
stops  at  a  predetermined  holding  pressure;  compression  at  1000 
17  atmo/hr  but  holding  at  one  of  several  subconvulsive  levels. 

The  responses,  high  pressure  neurological  syndrome  (HPNS)  were 
Type  I  (involving  hypothalamus , lateral  thalamic  nuclei,  not 
cerebral  cortex)  and  Type  II  (medial  thalamus,  cerebral  cortex). 
HP  +  OHP  beyond  1,8  ATA  causes  seizures  at  total  HP  lower  than  HP 
alone,  for  Type  I  but  not  Type  II.  This  is  not  just  an  additive 
phenomena  ,  bht  is  CNS-select ive .  OHP  exposure  for  15  min  is  need 
ed  for  OHP/HP  lowering  of  I  threshold.  Type  II  may  be  influenced 
by  indirect  events,  eg  affecting  cerebral  blood  flow 
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normal  hearing)  were  exposed  to  SOUND  (N)  at  65  dbA  or  100  dbA, 
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30  min  exposure  for  a  condition).  Tasks  were:  complex  counting 
(3  lights  flash  at  1  every  13  sec,  1/5  sec,  1/9  sec,  all  are 
ii.  counted  with  button  for  each  light  pressed  every  6th  flash). 

V  NlOO  causes  less  adverse  effects  than  V  +  S65  (like  earlier 
studies);  V  had  a  clear  adverse  effect  on  counting  task;  NlOO 
also  adverse  effect  on  counting  task. 
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stresses  did  no  more  than  the  single  greatest  stressor.  No  evid¬ 
ence  of  synergy. 


If.  KEY  POROS 

sound,  vibration,  heat,  combined  stresses,  psychomotor  perform¬ 
ance,  physiological  responses,  interactive  responses 


M»S7i  1473  (MOO. 


REPORT  DOCUMENTATION  PAGE 


<■  RCPSHT  NUMsen 


|2.  COVt  «^CCCtSION  MOJ  1- 


CATAUOB  NUMBCH 


4.  TiTlC  rv>4  Sutittimj 

Separation  of  the  Effects  of  Raised 
Skin  and  Core  Temperature  on 
Performance  of  a  Pursuit  Rotor  Task 


AO  3 15 


I.  type  of  REFORT  •  RCRIOO  COVKRCO 

Jnl  article 


*■  rcrformino  ORO.  RCFORT  NUMICR 


7.  AUTHORC*/ 


Allan  JR,  Gibson  TM 


>.  contract  or  grant  NUMSERf*; 


s.  RCRFORMINO  ORGANIZATION  NAME  AND  ADDRESS 

ENGLAND:  RAF  Inst  it  Aviat  Med 
Farnsborough 


rrooram  element,  rrojcct,  task 
AREA  S  WORK  UNIT  NUMBERS 


It.  CONTROLLING  OFFICE  NAME  ANO  ADDRESS 


RUMLI CAT  I  ON 


It.  rerort  oats 

1979 


IS.  NUMBER  OF  RAGES  ANO  REFS 

5P  8R 


IS.  security  class,  r*/  mi*  mrrr; 


Aviat  Space  Environ  Med  1979  (7); 

50:678-682 


I*  EXTRACT 

In  laboratory  experiments,  human  subjects  (6  M,  21-27  yr,  un¬ 
acclimatized)  were  exposed  to  HEAT  (H),  core  temperature  in¬ 
creases  to  37.9°  C,  38,2°  C,  38,5°  C  were  induced  using  a  water 
suit,  with  core  temperature  raised  and  lowered  in  2  consecutive 
events.  Tasks  included  pursuit  rotor  test'  '(pointer  must  be  matched 
17  to  position  of  lights  on  revolving  arm)  done  for  60  sec  at  3 
points  in  each  heating  and  cooling  cycle;  and  work  output  on  a 
bicycle  ergometer.  Performance  was  worse  when  core  temperature 
was  raised;  decrements  were  13,6%  at  37, 90  C,  16%  at  38,2°  C, 
and  18.1%  at  38,5°  C.  There  were  differences  in  performance  drops  | 
irbetween  heating  and  cooling  phases,  perhaps  due  to  substantial 
differences  in  skin  temperature. 
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of  traffic  noise  to  80  dbA  (no  other  data),  and  CARBON  MONOXIDE 
at  0.66-20.0  mg/m^.  Measurements  were  made  during  combined  ex¬ 
posures  for  3  mo,  of  body  wt ,  bioelectric  activity  of  cerebral 
,7  cortex,  cholinesterase  activity,  etc.  The  combined  exposures 
produced  certain  inhibitions  of  CNS  activity.  Each  factor 
alone  caused  no  action  at  the  doses  stated.  No  other  data  are 
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combined  stresses  are  encountered. 
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SOUND,  115  dbA  broad  band  white  noise,  10  hr/day  for  7  days  (S); 
and  NEOMYCIN  antibiotic  (A)  at  200  mg/Kg  sc  1/day  for  7  days, 
given  before  exposure  to  sound.  Treatments  were:  A  +  S,  S,  A, 
in  7  days  exposure,  then  30-40  days  to  stabilize  any  damage.  Coch- 
iT  lear  potential  was  recorded  using  sound  stimulation  at  16  freq¬ 
uencies  100  Hz-20  KHz,  and  histopathology  to  show  any  missing  hair 
cells.  S  alone  caused  16  db  loss,  A  alone  caused  k7  db  loss,  and 
may  interfere  with  lipids  relating  to  otolith  permeability.  S  or  A 
damage  different  parts  of  the  cochlea.  S  +  A  have  a  marked  inter- 
iB.  action,  causing  62  db  loss,  and  nearly  100%  hair  cell  loss  (the 
S  hair  cell  loss  is  18%,  the  A  hair  cell  loss  is  25%). 
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'*  EXTRACT 

In  laboratory  experiments,  mice  (one  group  normal,  resistant  to 
audiogenic  seizure,  second  group  GFF  genetically  deaf  subline, 
verified  by  cochlear  microphonics  and  evoked  potential)  were 
exposed  to:  SOUND,  either  60  db  at  10  KHz  or  100-106  db  at  6-50 

Hz  (infrasound)  from  speakers,  for  2  hrs  before  swimmingjalso 

17  ETHANOL,  275'  340  mg/Kg  in  10%  soln,  given  0, 5-3.0  hr  before 
swimming  (this  dose  produces  very  low  blood  levels,  15-25  mg%); 
EXERCISE,  swimming  time  survival,  with  weight  tied  onto  tail. 

Eth  alone  had  no  significant  effects  on  swimming,  nor  did  infra- 
sound.  Alcohol  interactions  (occurring  only  when  ingested  within 
n.  90  min  before  or  at  same  time  as  2nd  event):  Eth  +  infrasound  have 
additive  effects  on  reduced  swim  time;  infrasound  aggravates  Eth. 
ef feet .prolongs  Eth  impairment  in  deaf  mice  (so  non-auditory  auto¬ 
nomic  change) and  normals;  no  interaction  between  Eth  +  10  KHz  S. 
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IS  extract 

In  laboratory  experiments,  rats  (170  M  albino)  were  exposed  to: 
VIBRATION  (V)  0.1  mm  amplitude,  40-100  Hz,  whole  body,  direction 
uncertain,  2  hr/day  x  10  day;  SOUND  (N)  105  dbA,  white  noise, 

2  hr/day  x  10  day;  HEAT  (H)  350  C  (45-55%  RH,  0.2-0. 3  M/sec  air) 

2  hr/day  x  10  day;  and  LEAD  ACETATE  (Pb)  20  mg/Kg  oral,  1/d  x  lOd, 
17  Treatments  included  V+N,  V+H,  V+C.  Liver  changes:  morphology, 

enzymes  (eg  succinic  dehydrogenase,  LDH,  ATPase),  soluble  proteins 
and  chemistry  (in  slices)  were  measured.  V  causes  no  marked  changs 
in  chemistry  and  enzymes,  but  induces  vascular  disorders  and  de¬ 
generated  hepatocytes,  disturbed  ultrastructure  and  organization 
n.  of  cells.  Pb  causes  most  severe  changes,  altering  all  measurables, 
H  increases  ATPase  and  SDH.  N  increases  ATPase  and  SDH.  V  +  Pb 
cause  large  changes,  harmful  to  ultrastructure,  mitochondria, 
and  accounts  for  disturbed  energy  supply  and  use  in  liver, synergy . 
V+N  give  big  changes  in  all  factors  xc  SDH. 
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IS  extract 

In  laboratory  experiments  examining  the  role  of  endorphins  in 
hot  and  cold  acclimatization,  rate  (M  SD)  were  exposed  to: 

COLD  and  HEAT  4°  C  and  38°  C  for  1,  4,  12,  24,  48  hr  before 
drug  administrations;  and  NALAXONE  HCl  or  NALTREXONE  HCl  (N) 
Narcotic  antagonists),  10  mg/kg  sc.  N  altered  temperature  re- 
17  soonses  to  rats  acutely  exposed  to  cold  or  heat,  T^ore  dropped  in 
cold  and  rose  in  heat.  These  Ns  may  block  brain  endorphins  and 
ability  to  respond  homeostatically  to  thermal  stresses. 
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In  laboratory  experiments,  rats  (F,  random  bred)  were  exposed  to: 
TRITIUM  OXIDE  (T2O)  22.MBq/g,  IP  1  time  with  dose  10  X  max 
permissible  level;  SOUND,  at  100-103  db  (freq  not  avail)  3  hr/day 
for  60  days;  and  HEAT,  40°  C  2  hr/day,  for  60  days.  Treatments 
included:  T2O,  T2O  +  S,  T2O  +  H,  T2O  +  S  +  H.  T2O  alone  made  no 
't  change  in  liver  glycogen  or  serum  cholinesterase.  T2O  +  S  caused 
decrease  of  serum  cholinesterase  by  day  14,  and  glycogen  content 
of  liver.  T2O  +  H  or  T2O  +  S  +  H  increased  liver  glycogen.  No 
other  data  are  available. 
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I*  EXTRACT 

This  is  a  brief  review  of  problems  of  combined  stress  exposures 
and  of  estimation  of  interacting  responses.  Factors  mentioned 
include;  IONIZING  RADI.ATION;  HEAT;  NON-IONIZING  RADIATION,  in¬ 
cluding  "short  wave"  and  SHF;  OZONE;  CARBON  HONOXIDE,  OTHER 
TOXIC  CHEMICALS,  lead,  chloroprene,  formaldehyde.  Specific  events 
IT  in  interaction  of  ionizing  radiation  and  heat ,  and  responses  in 
body  weight,  fertility  are  discussed;  and  the  changes  in  nature 
of  the  interaction  as  functions  of  exposure,  dosages,  and  eg  en¬ 
ergy  of  radiation  are  considered. 
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IS  E.XTHACT 

In  laboratory  experiments  mice,  and  rats  (for  excretion  studies 
only)  were  exposed  to:  LEAD  acetate,  acute  doses  2.2-4  mg  Pg  per 
20  g  mouse,  ip  or  iv;  or  chronic  doses  0.2-0. 6  mg/20  g  5x/wk 
ip.  HEAT  stress,  to  95°  F  was  also  used.  Treatments  were: 

3-5  days  in  temp  chamber  at  selected  level,  then  Pb  injection; 

”  or  acclimatization  at  one  temp  in  chamber  for  varying  periods, 

Pb  dose,  then  new  temp  exposure;  or  chronic  Pb  dose  at  70°  F 
then  e.xposure  to  chamber  temp  stresses;  or  high  temperature  and 
dehydration  (water  intake  restriction  3  days  to  12*^0  loss), then 
at  high  temp  Pb  given.  Pb  IP  mortality  has  higher  with  heat  than 
'••normal  temp.  There  was  no  acclimatization  with  longer  heat  expos¬ 
ure.  In  chronic  e.xposures ,  heat  kills  faster,  high  Rel  Hum  has  no 
effect.  Dehydration  facilitates  effects. Heat  increases  susceptib¬ 
ility  to  Pb  by  any  route.  In  heat,  less  Pb  is  excreted  in  urine. 
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This  surveys  briefly  the  following  topics: 

Metabolism  of  Pb ,  oral  intake,  distribution  in  rbc,  liver,  etc., 
excretion;  Toxic  effects  of  Pb ;  Factors  influencing  susceptibil¬ 
ity  to  Pb  toxicity  including  age,  season,  Ca,  Pa,  Fe  deficiency, 
diet,  vitamin  D,  protein  intake,  ascorbic  acid,  nicotinic  acid, 
’’alcohol,  other  metals,  coexistent  disease, Hb  anomalies,  and 
certain  metal-metal  synergies. 
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14  EXTRACT 

In  laboratory  experiments,  rats  (36  F  S-D)  were  given 
CYCLOHEXIMIDE  (a  protein  inhibitor)  at  5  mg/Kg  IP;  and  also 
were  exposed  to  COLD  and  HEAT,  at  15°  C,  25®  C,  and  34°  C,  in  a 
variety  of  treatment  and  combinations,  CH  caused  a  drop  in  core 
temp  at  all  3  ambient  temperatures,  CH  also  depressed  oxygen 
17  consumption , hut  a  drop  in  colonic  temp  during  heat  exposures 
did  not  prevent  hyperthermia  symptoms  from  appearing.  There  was 
a  general  effect  on  thermoregulation,  with  greatest  decrease  in 
core  temp  at  15°  C,  CH  reduced  ability  to  increase  oxygen  use 
in  the  cold. 
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In  laboratory  experiments  Rats  (30  SD  albino)  were  exposed  to: 
LEAD  at  200  ppm  in  drinking  water  for  10  wk  (a  subclinical  toxic 
level  when  given  with  normal  diet);  CALCIUM  gluconate,  at 
0.1'‘ci  (deficiency  level)  or  0,7%  (normal  dietary  level)  in  diet. 
These  were  given  in  various  combinations  for  10  wks.  The  lower 
IT  Ca  level  would  not  be  unreasonable  in  urban  poor,  and  yields  in¬ 
creased  absorption  and  urinary  excretion  of  Pb,  and  increased 
Pb  levels  in  blood,  tissue,  bone.  There  are  also  more  frequent 
and  large  intranuclear  inclusion  bodies,  changes  in  kidney  size 
and  tubule  cells,  etc. 
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Zn  and  Pb  have  an  antagonistic  effect  on  ALAD.  Normal  ALAD  rbc  | 
is  higher  in  rabbits  than  humans,  and  there  are  differences  in 
amounts  and  sites  of  binding  of  Pb  and  Zn  in  blood. 
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In  laboratory  experiments  rats  (74  M  &  F  weanling)  were  exposed 
to:  MERCURY  as  Methylmercury  chloride  at  25  ppm  in  diet; 

L-CYSTINE  at  0.4'?c;  or  SELENIUM  as  sodium  selenite  at  0.6  ppm. 
Treatments  were:  MeHg;  or  MeHg  +  Se;  or  MeHg  +  L-C;  some  in 
combinations  with  lO^o  fish  protein  diet;  all  diets  for  10  wks. 

”  In  diets  with  25  ppm  Hg  and  10%  protein,  cystine  reduces  toxicity, 
and  Se  offers  greater  reduction.  Cystine  +  Se  yield  an  additive 
greated  effect  in  increased  growth  and  survival  time  with  MeHg. 
Toxicity  of  MeHg  is  reduced  if  fish  protein  replaces  casein,  and 
20%  protein  is  better  than  10%  in  this  regard.  Inhibition  of  MeHg 
'*■  toxicity  is  not  related  to  elimination  (actually  more  Hg  may  be 
retained).  An  artefact  to  be  avoided  in  such  studies  is  that  com¬ 
mercial  cystine  contains  up  to  2%  Se. 
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In  a  brief  survey  of  trace  element  interaction  these  topics 
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and  their  corapovuids  eg  in  vitro;  metabolic  changes  induced  by 
prior  dose  of  SELENIUM,  modifying  dose-effect  forms  for  other 
elements  by  interaction  at  physiological  levels,  eg  at  Se  intake 

’’locales;  specific  protective  effects  of  Se  injections  in  animals 
exposed  to  lethal  inhalation  doses  of  Cd;  Se  protection  against 
organic  and  inorganic  forms  of  Hg;  and  other  related  topics. 
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SELENIUM  as  sodium  selenate  0.01  mmol/Kg  sc;  also  MERCURY 
as  SOS^gClo  (104  uCi)  at  0.01  mmol/Kg.  In  the  treatments,  all  were 
given  sc:  Hg  alone,  or  Se  30  min  before  Hg,  Animals  were  prepared 
for  analyses  1  hr  later.  Se  decreases  Hg  toxicity,  associated 
’’with  a  redistribution  of  Hg,  which  is  increased  in  blood  and 
testes  and  reduced  in  kidney.  This  Se  driven  diversion  to  less 
critical  tissue  components  also  occurs  with  Cd.  Also  here,  the 

Hg  in  the  "soluble  fraction"  (a  major  subcell  Hg  binding  compon¬ 
ent)  is  diverted  from  low  mol  wt  proteins  to  large  mol  wt  pro- 
"teins  as  in  liver,  testes,  kidney. 
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•  •  EXTRACT 

In  occupational  observation  and  clinical  study , workers  with 
ceramic  dyes  (90,  86  M,4  F,  ages  25-50  yr)  were  exposed  to: 

LEAD  at  0.17-0.66  mg/m^,  SELENIUM  at  0.05-2.4  mg/m^,  and  COBALT 
at  0. 4-0.6  mg/m^,  each  in  aerosol  form.  One  group  (41)  were  ex¬ 
posed  to  Pb  alone,  a  second  group  (49)  encountered  Pb  +  Se  +  Co. 

17  Studies  were  made  of  rbc  count,  urine  coproporphyrin,  and 
del-aminolevulinic  acid.  In  the  combined  exposure  group,  the 
toxic  effects  of  Pb  were  more  pronounced,  with  lower  Hb,  increased 
count  of  basophilic  granular  rbc,  and  increased  excretion  of  ALA 
and  CP..  Under  industrial  conditions,  Se  in  the  concentrations 
lEgiven  here,  cannot  protect  from  Pb  toxicity. 
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IS  EXTRACT 

In  laboratory  studies  rats  were  exposed  to  LEAD  as  Lead  naphthen- 
ate,(used  in  lube  oils  and  greases)  80-200  mg  Pb/Kg  in  5%  ether, 
dripped  onto  skin,  for  8  wks;  and  SELENIUM  as  Sodium  selenite, 
at  5,  10,  15  ppm  Se  in  drinking  water  (above  the  known  3  ppm 
Se  in  water  chronic  toxicity  threshold).  The  two  disparate  routes 
of  administration  were  selected  to  avoid  interaction  before  body 
uptake.  Se  or  Pb  alone  reduced  growth  rate  and  feeding.  With 
Se  +  Pb  growth  rate  and  food  consumption  approached  normal,  as 
were  del-aminolevulinic  acid  (ALA)  in  blood,  liver,  and  kidney, 
also  liver  cytochrome  P-450.  ALA  or  P-450  were  depressed  with 
Se  or  Pb  alone.  The  antagonism  of  toxic  effects  by  Se  with  Pb 
bears  little  relation  to  findings  of  high  levels  of  the  metals  in 
the  organs.  Pb  may  also  form  complexes  with  Se,  like  PbSeOs, 
and  Se  enters  brains  in  combined  form,  and  may  offset  possible 
damage  to  blood  brain  barrier  by  Pb. 
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In  laboratory  experiments,  hamsters  (pregnant,  on  day  8,  where 
major  organ  systems  are  established  in  a  24  hr  period)  were 
exposed  to:  CADMIUM  Sulfate  at  2  mg/Kg  IV;  or  ZINC  sulfate  at 
2  mg/Kg  IV,  separately  or  in  combination,  Cd  induced  facial  ab¬ 
normalities.  Simultaneous  administration  of  Zn  prevented  Cd 
”  teratogenicity.  Cd  given  12  hr  after  Zn  failed  to  P’'('tect,  Cd 
may  induce  inhibition  of  sulfhydryl  enzymes  and  succinoxidase. 
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This  case-control  epidemiological  study  of  workers  in  copper 
smelting,  done  with  aid  of  Boliden  Mettall  Skelleftehamn , 
used  data  from  local  registries  on  369  deaths,  av  ages  60-76  yr. 
Special  attention  was  paid  to  exposure  to  ARSENIC  (trivalent), 
COPPER,  and  SULFUR  DIOXIDE,  Exposure  estimates  began  with  1928 
IT  hygienic  standards,  and  established  3  levels  relative  to  0,5  mg/m 
below,  close,  and  over  this  level.  Also  taken  into  account  was 
the  exposure  period,  and  its  relation  to  latency  periods  for 
responses  to  emerge.  Analyses  considered  325  subjects,  74  con¬ 
trols  (who  died  from  unrelated  causes),  yielding  251  cases  (with 
IS.  10  diagnoses  in  2  categories/subject).  Selected  cases  dealt  with 
lung  tumors  and  bronchial  cancer  (lung  cancer  mortality  was  up  5X 
over  controls,  and  is  As  dose-response  related);  CV  disease  (up 
2X) ;  leukemia,  myeloma  and  other  malignancies  (increased). 
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Observations  were  made  on  deceased  workers  (40  M  av  66.6  yr)  at 
smelter  in  Ronnskarsverken  in  N.  Sweden.  ARSENIC  and  SELENIUM 
in  lung,  liver,  and  kidney  were  determined  using  neutron  activat¬ 
ion.  There  was  a  7x  level  of  As  in  lungs  of  workers  compared  with 
unexposed  controls;  and  this  As  level  in  lung  cancer  was  about  the 
t7  same  in  other  malignancies  or  cardiovascular  diseases  of  these 
men.  In  6  who  died  of  lung  cancer  there  were  the  highest  concen¬ 
trations  of  the  metals,  as  well  as  acciimulations  of  Sb ,  Ln ,  Pb , 
and  Cd.  15/40  died  from  various  malignancies,  17  from  CV  disease, 

5  from  cerebrovascular  events.  Exposure  periods  av  31  yr. Arsenic: 
n.  kidney  cortex  was  5  ppb,  in  lung  av  50  ppb,  with  wide  variability 
found  in  normal  tissues  (unexposed  controls).  In  this  epidemiol¬ 
ogical  study,  multifactorial  causes  for  excess  mortality  among 
smelters  areexamined  with  consideration  of  smoking,  toxic  gases, 
and  other  metals  exposures. 
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17  anti-carcinogenic  effect  of  Se;  there  is  a  joint  increase  in 
spontaneous  mammary  adenocarcinoma  over  each  alone.  As  alone 
increases  tumor  growth  in  rats  also  incidence  of  multiple  tumors. 
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In  laboratory  experiments,  hamsters  (pregnant, on  day  8,  where 
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In  laboratory  experiments,  hamsters  (on  day  8,  where  major  organ 
systems  are  established  in  a  24  hr  period,  pregnant  females)  were 
exposed  to:  CADMIUM  sulfate  at  2  mg/Kg  IV;  or  ARSENIC  as  Sodium 
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In  occupational  observations  and  clinical  studies  of  workers  in 

5  industrial  groups,  car  painters  (100,  av  age  35,5  y)  were  ex¬ 
posed  to  mix  of  organic  solvents  including  toluene  and  xylene 
at  levels  about  1/3  of  Finnish  TLV  for  av  14.8  yr;  rayon  viscose 
workers  (206,  av  age  49.3  yr)  were  exposed  chiefly  to  carbon 
,,  disulfide,  many  times  over  20  ppm,  for  av  15  yrs;  printers  (26, 
av  age  39.5  yr)  were  exposed  to  toluene  at  60-200  ppm  (est)  for 
av  19,7  yr;  laminators  (98,  av  29,5  yr)  were  exposed  to  styrene 
at  7-4,700  mg/L  for  5  yr;  other  workers  with  solvent  mixes  (56, 
av  38.8  yr)  were  exposed  to  low  and  high  levels  for  av  9  yrs. 

„  Most  severe  damage  was  from  possible  synergistic  exposures  to 

aromatic  and  halogenated  HC  mixes  (behavioral).  There  were  changes 
in  all  groups,  in  sensory,  cognitive,  and  motor  functions,  with 
special  effects,  eg  styrene  on  visuomotor  acuity,  C2S  changes 
in  verbal  ability  and  finger-hand  dexterity. 
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In  occupational  observations  car  painters  (102)  from  6  garages  were 
exposed  in  their  work  to  mixtures  of  solvents  approximately 
av  1/3  TLV  for  Finland,  and  including:  TOLUENE  30  ppm, 

XYLENE  528  ppm,.  BUTANOL  68  ppm,  etc.  These  workers  were  compared 
with  a  referent  group  of  locomotive  workers  (102)  without  these 

IT  solvent  exposures.  There  was  seen  a  general  impairment  in  behav¬ 
ior,  performance,  and  personality.  Most  affected  were:  visual 
intelligence  (Wechsler),  verbal  memory  (digit  span),  some  psycho¬ 
motor  performance  (tapping,  reaction  times,  bar  press),  and 
reduced  emotional  reactivity. 
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In  occupational  and  clinical  studies,  car  painters  (102)  from 
several  garages  were  studied  for  responses  to  exposure  to  a  mix¬ 
ture  of  solvents,  and  compared  with  a  non-exposed  referent  of 
locomotive  engineers  (102).  The  solvent  mixture  included: 
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’’ethanol,  ISOPROPANOL,  local  "WHITE  SPIRITS".  Exposure  levels  av 
1/3  Finland  TLV ,  with  range  of  4-212%  of  this  value.  Various 
neurological  findings  included:  poly-neuropathies,  reduction  in 
nerve  conduction  velocities  in  peripheral  and  spinal  cord  motor 
neurones,  changes  in  EEC  (but  many  changes  in  EEC  were  also  seen 
in  the  locomotive  engineers),  and  signs  of  diffuse  brain  damage 
in  32  painters. 
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In  occupational  observations  car  painters  (M  102)  in  repair 
garages  were  compared  with  a  referent  group  of  locomotive  engin¬ 
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mixture  of  SOLVENTS  including  toluene,  xylene,  butyl  acetate, 
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”  ethanol,  and  the  local  "white  spirit".  The  exposure  level  was 
estimated  av  1/3  Finland  TLV,  but  ranged  from  4-212%  of  this. 
There  were  findings  of  change  in  memory,  vigilance,  prenarcotic 
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during  the  work  day.  Effects  were  calculated  as  if  the  component 
solvents  were  additive,  with  potentiation  uncertain- 
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erance  to  ethanol. TCE  causes  potentiation  in  CNS  drugs,  and  can  be 
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In  laboratory  experiments  rats  (F)  were  exposed  to:  PHENOBARBITAL, 
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In  laboratory  experiments,  human  subjects  (12  M, healthy,  19-35  yr) 
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ferences  in  solubility.  Beyond  this,  there  were  no  combined 
effects. 
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In  laboratory  experiments  MIXED  XYLENES  were  given  to  several 
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In  laboratory  studies  hiaman  subjects  (5M,  fit,  21-29  yr)  were 
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were  e.xposed  torCLEMIZOL  (Allercur,  antihistaminic  and  tranquil¬ 
izer)  at  40  mg;  DIPHENHYDRAMINE  (Benadryl,  antihistamic  and  sed¬ 
ative)  at  50  mg;  or  TRIPELENNAMINE  (Pyrabenzamine , ant ihistaminic 
and  sedative)  at  50  rag.  One  of  these  three  was  selected  in  a  part- 
’’  icular  pretreatment  ,  in  4  capsule,  one  taken  at  noon  and  one  at 
evening  meal  on  day  prior  to  test,  then  one  at  breakfast  on  test  ! 
day  and  one  1  hr  nefore  test.  At  that  time,  ETHANOL  was  given, 
alone  or  with  pre-treatment  drug  at  eg  45  cc/68  Kg,  3  oz  100  proo 
bourbon,  mixed,  drunk  in  30  min.  Tests  included:  delayed  auditory 
'*•  feedback,  special  reading, counting, speech, pursuit  tracking. 

Ethanol  impaired  mental  and  motor  performance,  as  expected, Anti- 

histarainics  alone  did  not  impair  mental  performance.  Effect  of  E 
was  not  impaired  by  C,  but  E  potentiated  D  effects  on  pursuit  tes 
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In  lab  studies  with  rats  (350  pairs),  the  following  substances 
were  administered  in  pairs  in  various  combinations,  mixed  1:1  v/v 
and  LDcq  oral  dose  ascertained  and  compared  with  individual  LD5Q. 
These  included:  acetone,  acetonitrile,  acetophenone,  acrylonitrile 
aniline,  butyl  cellosolve,  butyl  ether,  carbon  tetrachloride,  di- 
17  ethanolamine ,  dioxane,  ethanol,  ethyl  acetate,  ethyl  acrylate, 
ethylene  glycol,  formalin,  isophorone,  morpholine,  nitrobenzene, 
phenyl  cellosolve,  polyethylene  glycol,  propylene  oxide,  tergitol 
nonionic  XD,  toluene,  trichloroethylene,  and  Ucon  fluid.  The  data 
were  inserted  into  Finney's  model  equation  to  determine  whether 

IS.  the  effects  were  additive. Nine  pairs  showed  ratios  of  predicted 
to  observed  values  of  0.23-0,4  (below  additive)  and  nine  were  as 
high  as  2.7-5.09  (supraadditive).  The  additivity  condition  re¬ 
quires  that  the  regression  lines  for  separate  chemicals  acting 
jointly  be  parallel  and  similar  modes  of  action. 
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In  laboratory  studies  rats  (M  albino)  were  exposed  to: 

TINOX  at  4.2  mg/M^;  DIMETHOATE  at  16  mg/M^,  WOLFATOX  at  0.8  mg/M^ 
singly  and  together  by  inhalation  for  8  days.  Histology  eg  of 
lung  and  thyroid;  histochemistry  eg  of  liver  enzymes;  and  morpho¬ 
metries  eg  of  thyroid  and  l^lj  uptake  and  metabolism  in  thyroid 
”  were  measured.  In  addition  to  the  single  or  combined  pesticides, 
the  animals  were  exposed  to  HEAT  at  35°  C  at  the  same  time.  The 
organophosphates  given  in  a  high  temp  environment  resulted  in  a 
higher  fatty  degeneration  of  the  liver,  decreased  non-specific 
esterases  and  succinic  dehydrogenases,  an  increase  in  acid  phos- 
'*■  phatases  and  drop  in  thyroid  wt.  Action  of  Tinox  +  heat  was  the 
most  striking. 
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•S  CXTRACT 

In  laboratory  experiments,  hamsters  (252  M,  252  F,  age  6  wks)  were 
exposed  to:  ACROLEIN  vapor,  4  ppm,  by  inhalation  7  hr/day,  5  day/w 
for  52  wks;  and  either  DIETHYLNITROSAMINE  (DENA) ,  total  dose  of 

2,1  uL  1  x/3  wk  for  52  wks;  or  BENZO( A)PyRENE  (BP),  at  18.2  or 

36.4  mg,  1  x/wk  x  52  wks,  with  DENA  or  BP  instilled  intratracheal- 
”  ly.  Treatments  involved  combinations  of  A  with  BP  or  DENA.  The 
subjects  were  studied  at  81  wk  for  incidence  of  respiratory  tract 
tumors.  Acrolein  alone  caused  growth  retardation,  hyperplasia  of 
nose,  temporary  behavior  changes,  irritation  of  nose  and  eyes, 
hepatic  cysts,  testicular  atrophy,  some  amyloidosis,  kidney  chan- 
ges ,  but  with  no  effects  on  carcinogenesis  itself,  nor  on  blood 
chemistry  or  hematology.  Some  hyperplasia  in  nose  was  noted. 

DENA  caused  respiratory  tract  tumors  like  A.  BP  +  A  produced  only 
slightly  higher  incidence  of  BP  tumors  in  the  respiratory  tract, 
with  latent  period  shortened  by  A.  which  has  cocarcinoeenic  effect 
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In  laboratory  study  workers  with  occupational  asthma  were  ex¬ 
posed  to  fumes  of  certain  epoxy  resins  (phthalic  acid  anhydride, 
triethylene  tetramine,  toluene  diisocyanate,  trimellitic  acid 
These  substances  induced  immediate  asthmatic  reactions. 
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A  large  group  of  thermal  decomposition  products  from  synthetic  and 
natural  polymers  were  screened.  These  products  include;  substances 
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head  exposure  only),  to  irritants  for  10  min/test.  Toxicity  of 
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In  an  occupational  study  of  machine  tool  operators  and  other 
workers  (77  M  &  F,  employed  over  10  yrs),  they  were  exposed  to 
aerosols  of  lubricating  oils,  and  sulfate  coolants.  Measurements 
of  pulmonary  function  included  vital  capacity,  max  ventilation, 
and  gas  exchange.  Chronic  exposure  to  these  substances  produced 
”  decreases  in  max  ventilation  and  vital  capacity,  and  increases 
of  oxygen  consumption  as  a  function  of  duration  of  exposure. 

The  etiology  of  occupational  lipid  pneumonia,  and  the  inhibition 
of  phagocytosis  under  these  stresses  are  discussed, 

11. 

It.  KEY  WORDS 

lubricating  oils,  aerosols,  workplace  exposures,  combined 
stresses,  machine  tool  operators,  pulmonary  functions, 
pneumonia,  interactive  responses 

20.  NOTES 

00  1473  (MOO.) 


REPORT  DOCUMENTATION  PAGE 

1.  rcport  NUMsep 

2.  GOVT  ACCESSION  NO. 

3.  CATALOG  NUMBER 

AGO  87 

«.  title  (ltd  Submit)  ^ . 

Effects  Produced  by  Petroleum  Oil  Aerosols 
and  By-Products  Secondary  to  Thermal  Ox¬ 
idative  Destruction...** 

S.  tyre  OP  REPORT  «  PERiOO  COVERED 

Jnl  article 

t.  PERPORMING  ORG.  REPORT  NUMBER 

7.  *UTHOPr«7 

Lutov  VA,  Chirkin  AA,  Gryaditsky  YU, 
Vasilenko  NI 

1.  contract  OR  grant  numbert*; 

>.  PCPPOPMINa  OPQANIZATION  name  ANO  aoonese 

USSR:  Med  Instit,  Vitebsk 

to.  PROGRAM  element.  PROJECT,  TASK 
AREA  *  WORK  UNIT  NUMBERS 

M.  CONTROLLING  OPPICE  NAME  ANO  AOORESS 

IS.  REPORT  DATE 

1976 

IS.  number  op  pages  and  refs 

4P  5R 

•  4.  PUBUI  CATI  ON 

Gig  trud  (USSR)  1976  (2); 33-37 

IS.  SECURITY  CLASS,  (ml  iMm  npmrt) 

)J»BI  STHl  UUTI  ON  “  .  -  . 

l«  SJCTRACT 

In  laboratory  studies  rats  (albino)  were  exposed  to:  THERMO¬ 
OXIDATION  PRODUCTS  from  degradation  of  Hydrocarbons,  at  doses 
of  200,300,  and  410  mg/M*^;  also  machine  oil  aerosols  (doses  not 
given).  Exposure  was  5  hr/day  for  6  mo  to  single  and  combined 
substances.  Each  stressor  appeared  to  have  marked  toxic  effects: 
with  drop  in  blood  pressure,  cardiac  a-v  conductivity,  oxygen 
consumption,  inhibition  of  neutrophil  phagocytic  activity,  de¬ 
crease  in  activity  of  certain  tissue  enzymes,  and  inhibition  of 
certain  immunological  reactivity  in  test  animals.  The  thermo-oxi¬ 
dation  products  enhance  the  toxic  effect  of  the  oil  aerosol  in 
combined  exposure.  No  other  data  are  available. 
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centration.)  Exposure  was  at  2  hr/day,  5  days/wk,  for  1.5  mo 
by  inhalation.  After  1.5  mo  of  chronic  exposure,  the  animals 
were  given  exposure  to  the  volatile  products  at  LCcq  con¬ 
centration  (not  specified)  in  a  single  4  hr  dose.  Measurements 
included  cholinesterase  activity,  RBC,  hemoglobin  level,  and 
certain  aspects  of  behavior.  No  other  data  are  reported 
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In  laboratory  studies  rats  (M)  were  exposed  to:  VINVL  CHLORIDE 
MONOMER  (VCM)  in  air  containing  cone  of  0.5,5.0,10.0  %  VCM  for 
6  hrs;  or  in  a  variant,  at  0.05,  5.0  &  VCM  for  6  hrs  or  5  days. 
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Rats  were  pretreated  with  PHENOBARBITAL  Sodium  0.1%  in  drinking 
”  water,  starting  7  days  before  VCM.  The  dose  of  100  mg/Kg/day  is  i 
able  to  double  Cytochrome  P-450  and  oxidative  N-deraethylase  activ-! 
ity.  These  enzyme  inductions  can  activate  other  halocarbons  into 
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dehydrogenase.  Pretreatment  with  PB  +  5%  VCM  enhances  the  liver 
enzyme  lesions,  causes  vacuolization  of  centrilobular  parenchymal 
cells,  jumbles  of  smooth  endoplasmic  reticulum,  and  focal  necroses 
With  chronic  dose  (5  d)  of  VCM  no  further  enzyme  changes  occur. 
Initial  exposure  to  the  toxic  protects  somewhat  against  reexposure 
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In  occupational  observations  the  nature  of  iron  foundry  worker 
exposure  to  known  carcinogens  and  cocarcinogens  was  explored. 
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carbons  (PAH)  detected  over  200  compounds;  50  were  identified  as 
PAH,  including  Benzo( a)pyrene  (BAP),  The  latter  was  highest  where 
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carcinogenic  discrete-hits  mechanisms;  each  factor  can  produce 
human  lung  Ca  and  act  synergistically . Many  studies  are  not  compar¬ 
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tracheally,  1  time;  also  ANTIGENS,  horse  ferritin  at  25  mg,  or 
horseradish  peroxidase  at  0.25  mg,  inhaled,  as  immunological 
stressor  factor;  also  INFECTION  in  these  pathogen-free  rats, . 

17  by  exposure  in  usual  cages  to  endemic  bacterial  flora;  also 

OZONE  at  2  mg/m^  8  hr/day  5  days/wk  for  6  or  12  mo,  as  irritant 
factor.  With  tridymite,  in  3,  6,  12  mo  granulomas  (not  silicosis) 
develop,  without  confluence  or  hyalinosis.  If  they  are  put  into  the 
infective  env'ironment  after  TD  growths  will  be  faster,  more  num- 
u.erous,  and  silicotic.  Exposure  to  O3  also  increases  infection  in¬ 
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in  the  pathogen-free  have  no  effect  on  development  of  silicosis. 
Bacterial  flora  are  the  major  accelerators  of  silicosis  here. 
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In  laboratory  studies,  guinea  pigs  (250-350  g)  or  rats  (M,  SD, 

200  g)  were  exposed  to  welding  fumes.  Materials  from  manual  metal 
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exposure  of  deposition  of  particulates  in  lungs,  and  the  rate  of 
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In  occupational  studies  on  rubber  workers  in  14  tire  plants, 
exposure  to  particulates  such  as  CARBON  BLACK,  SULFUR,  TALC, 
MICA,  SOAPSTONE,  RUBBER  FUfffiS,  ZINC  STEARATE,  ANTIOXIDANTS, 

OIL  DROPLETS,  ACCELERATORS,  etc.  were  considered.  Analyses  of 
exposures  included  work  with  12  occupatiCnal  classes,  consider- 
’’ation  of  specific  processes  and  their  related  environments  (eg 
in  compounding,  milling,  mixing,  curing,  finishing, calendaring, 
extrusion)  ,  and  the  collection  of  material  with  area  samplers, 
and  respirable-material  personal  samplers.  There  was  special  in¬ 
terest  in  any  fluxes  of  benzo-a-pyrene  and  capture  by  particul- 
'••ates.  Exposure  levels  further  depended  on  ventilation  and  work 
practices.  Measurements  were  made  of  work-related  illness  and 
mortality.  Methods  of  control  of  environment  are  discussed. 
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intratracheally  as  fine  mixed  particles.  BAP  +  MgO  caused  changes 
in  squamous  cell  carcinomas  in  larynx, (with  latent  periods  as 

17  short  as  9  wks)also  tracheal  adenocarcinomas  and  bronchial  lesions 
enhanc'?3,  MgO  enhanced  the  tumor  inducing  effects  of  BAP;  Fe203 
was  equally  effective,  but  acts  more  on  lower  bronchial  tree. 
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ipal  toxic  components  in  everyday  fire  exposure  including 
•’HCN,  CO),  the  levels  found,  and  those  necessary  to  incapacitate 
or  kill ; including  the  modulating  effect  of  body  alcohol  levels. 
The  pathology  of  fire  toxic  effects  is  considered,  highlighting 
pulmonary  edema  and  congestion,  burns,  soot  deposits,  raised 
COHb,  Sources  of  heavy  metals  from  paints  and  plastics, and  of 
'••other  toxics  are  considered.  Interactive  events  are  given  atten¬ 
tion. 
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Among  the  exposure  factors  discussed  here  are:  polycyclic  and 
heterocyclic  compounds (present  in  soot  and  coal),  free  radicals 
from  combustion,  nitrosamines,  some  inorganic  compounds  contain¬ 
ing  As,  Cd,  Pb,  Se,  There  is  discussion  of  the  ways  in  which 
actual  synergy,  cofactor  operation,  cocarcinogenesis  may  be  ob- 
”  scured  by  the  time-lags  and  extraneous  factors  entrained  in  these 
processes.  The  augmentation  of  inhalation  toxicity  by  substance 
linkup  with  particulates  is  considered.  There  is  a  survey  of  the 
epidemiologic  evidence  of  carcinogenic  risks  in  mining,  and  an 
adversary  discussion  of  the  way  in  which  lab  studies  support  or 
'•  contradict  epidemiological  data.  Topics  of  prevention  of  exposure 
or  reduction  of  hazard  are  discussed. 
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In  a  laboratory  study  mice  (400  F,  age  2  mo)  were  exposed  to: 
IONIZING  BETA  RADIATION  from  ^Ostrontium  medical  applicator, 
at  86  R  equiv  Beta/sec  at  the  surface  (back  of  mouse),  for  total 
dose  of  2,000  Rep(Dose  drops  to  1%  at  5  mm  skin  depth).  Expos¬ 
ure  was  for  2  sec,  2x/wk  or  12  sec,  1/mo’,  They,  were  also  exposed 
”  to  CIGARETTE  TAR  from  an  autosmoking  machine,. The  nicotine  frac¬ 
tion  was  removed,  and  the  tarry  residues,  in  acetone  painted  on 
shaved  backs  3x/wk  for  12  mo.  Effect  on  epidermal  carcinogenesis 
was  additive,  with  no  evidence  of  synergy;  this  radiation  had  verj 
little  carcinogen  skin  effect.  In  one  group,  61%  developed  skin 
cancer  from  tar  at  3x/wk  and  200  Rep  3  x/wk.  There  are,  in  other 
experiments  with  X-rays  and  methylcholanthrene ,  additive  and 
synergistic  effects  in  development  of  leukemia  in  mice. 
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In  survey  of  exposures  in  asbestos  and  cement  works  to  dust  and 
other  hazards,  a  variety  of  confovmding  factors  are  considered. 
There  is  difficulty  in  standardizing  for  age  in  regression  graphs; 
for  many  indices  smokers  have  worse  lung  function  with  age, chang¬ 
ing  non-linearly ;  eg  FEV  drops  lOx  faster  in  smokers  vs  nonsmok- 
ners,  and  smokers  present  with  lower  FEV  than  nonsmokers.  The 
report  claims  that  using  this  measure,  the  age-smoking  habits  in¬ 
teraction  entirely  accounts  for  apparent  synergism  in  smoking  and 
dust  exposure.  Cigarette  smokers  +  dust  have  worse  lung  function 
than  non-smokers,  and  gap  gets  wider  with  increasing  dust  dose 
n.or  duration  of  exposure. 
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In  occupational  studies  in  Rotterdam  and  Amsterdam  streets,  these 
groups  of  human  subjects  were  observed: 

traffic  police, 36  non-smokers,  exposed  to  exhaust  for  1-4  hrs 
in  Rotterdam;  traffic  police,  10  non  smokers  4.5  hrs  duty  in  Am¬ 
sterdam;  traffic  police,  14  smokers  in  Amsterdam;  drivers  (cabs, 

’’  vans)  7  hrs  city  driving,  nonsmokers;  cyclists,  13  and  moped, 8 
drivers;  customs  officers,  13,  nonsmokers.  In  Rotterdam,  COHb 
before  work  av  0.93%,  then  up  to  1.1%  after.  In  Amsterdam,  levels 
rose  from  1.43  to  1.74  in  non-smokers ,  from  4.62-4.91  in  smokers, 
for  drivers  from  1.9  to  2.15%,  for  cyclists  no  change,  for  cus- 
toms  officers  a  rise.  These  conditions  were  for  1967,  and  change 
year  by  year.  COHb  at  5%  would  cause  early  signs  of  intoxication, 
and  would  need  exposure  to  30  ppm  CO.  Tunnels  go  up  to  100  ppm. 
Other  factors: aldehydes,  SO2,  soot  were  not  studied  at  this  time. 
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CARBON  MONOXIDE  up  to  1000  ppm  for  2.5  hr;  also  DIETHYLDITHIOCAR- 
BAMATE  (DDC)  at  0.5  g/Kg  (a  superoxide  disroutase  inhibitor, 
used  in  O2  toxicity  intervention,  and  well  below  LD50  here). 

CO  +  DDC  killed  16/23  rats.  DDC  had  no  such  action.  CO  alone 
”  reached  an  equilibrium  cone  with  COHb  of  60%.  No  other  data  given, 
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in  3  hr  exposure  alone  or  in  combination.  Observations  were 
made  of  kidney  and  liver  microsomes,  blood  COHb,  ethoxycoumarln- 
o-diethylase  acticity.  Effects  of  combined  exposure  are  additive, 
IT  and  COHb  increases  after  this  exposure,  DCM  yields  CO  in  the 
body,  to  the  blood,  then  equilibrating  with  alveolar  air. 
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In  this  study  of  conditions  encountered  by  locomotive  repairmen, 
and  other  related  shop  and  yard  workers,  volunteers  were  exposed 
to  DIESEL  EXHAUST  for  up  to  1  hr,  from  1  cylinder  4  cycle 
engine,  with  inhalation  and  face  exposure.  Composition  of  the 
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This  discusses  methodology  for  studies  which  are  reported  in  the 
citations  noted  below.  They  deal  with  human  subjects  exposed  to 
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In  laboratory  studies  human  subjects  (4M  healthy,  4M  with  hist¬ 
ory  of  allergy  from  exposure  to  air  pollutants-sensitive  group) 
were  exposed  to:  OZONE,  at  0.5  ppm;  also  NITROGEN  DIOXIDE  at  0,3 
ppm;  also  CARBON  MONOXIDE  at  30  ppm.  Exposures  were  to  separate 
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O3  there’  was  reduced  forced-vital-capacity  (FVC)  and  increased 
airway  resistance.  There  is  shown  a  broad  sensitivity  to  O3  if 
there  is  pre-existing  airway  hyperreactivity.  There  was  no  drop 
in  function  in  healthy  controls  at  O3  0,5  ppm  alone  or  with  NO2 
at  0.3  ppm. 
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In  laboratory  studies  human  subjects  (13M  ages  22-41  yrs)  were 
exposed  to;  OZONE  at  0.5  ppm  for  1  wk;  or  in  a  3  wk  experiment, 
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ppmi  in  another  group,  exposure  was  to  Oo  at  0.37  ppm  for  1  wk. 

17  Normal  healthy  subjects  and  those  sensitives , reactive  allergically 
to  pollutant  exposures,  were  stressed  as  above  and  also  in  some 
studies  exposed  to  heat,  intermittent  exercise.  Exposures  to  O3 
at  0.5  ppm  dropped  forced  vital  capacity,  forced  expiratory  vol, 
and  respiratory  flow  rates.  O3  .25ppm  caused  no  real  changes,  even 
li  with  NO2  0.3  ppm  and  CO  30  ppm  together.  O3  at  .  37ppm  causes  small 
drop  in  lung  functions,  more  substantial  at  0.5  ppm.  Reactive  sub¬ 
jects  showed  drop  in  FVC  and  FEV  on  successive  days. 
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In  laboratory  studies  rats  were  exposed  to  ALPHA- TOCOPHEROL  at 
10,5,45,150,315  mg/kg  of  body  wt  ;  also  OZONE  at  0,7-16.  ppm 
or  NITROGEN  DIOXIDE  at  20-25  ppm.  In  the  treatments  with  single 
and  combined  stressors,  varous  diets  with  A-T  deficiency  or 
.4-T  added,  or  DL-methionine,  or  BHT  added,  were  given  for  4  wks 
”  before  ozone  or  NO2.  A-T  protects  against  lipid  peroxidation  in 
lung  as  a  reciprocal  function  of  the  log  of  dietary  A-T.  A-T  ex¬ 
tends  survival  of  rats  exposed  to  toxic  levels  of  O3  and  NO2. 
Highest  survival  rates  are  at  highest  A-T,  (also  shown  with  ascor¬ 
bic  acid  and  methionine.  At  O3  0,6  ppm  4  hrs  (LC5Q)  A-T  prolongs 
life.  At  O3  0.8  ppm  (like  Los  Angeles  smog)  continuous  exposure 
is  lethal,  not  altered  by  A-T.  Lung  lipid  peroxidation  provides 
the  best  measure  of  survival  capability. 
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In  laboratory  experiments  rats  (M,  SD,  age  21  days)  were  prepared 
with  several  diets  (Group  1  fed  a  Vitamin  E  deficient  diet; 

Group  2  fed  V-E  at  11  lU/kg  in  diet;  and  Group  3  fed  V-E  at  40 
lU  in  diet.  Feeding  is  halted  18-22  hr  before  breathing  samples 
are  collected.  They  are  exposed  in  one  variant, to  8  wks  of  a 
”  V-E  deficient  diet,  with  supplemental  V-E  of  0,11,40  lU;  then 
exposed  to  OZONE  at  1  ppm  for  60  min,  and  pentane  and  ethane  meas¬ 
ured  in  expired  air.  After  O3  exposure,  pentane  increases  only 
in  V-E  deficiency. 
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In  laboratory  studies  human  subjects  (5M,  5F,  ages  20-28  yr)  were 
exposed  to:  OZONE  at  0.3  ppm;  EXERCISE  to  reach  &  hold  50%  V02max 
for  1  hr;  and  ALPHA- TOCOPHEROL  at  1200  lU  in  diet  daily  for  2  wk. 
Exercise  alone  induced  lipid  peroxidation  and  expired  pentane  rise 
O3  at  0.3  ppm  does  not  change  pentane  out,  beyond  the  exercise  | 
”  yield.  O3  at  1.0  ppm  increases  pentane  only  if  there  is  an  A-T 
deficiency.  After  A-T  is  replaced,  pentane  output  goes  down. 
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It  EXTRACT 

In  laboratory  studies  rabbits  (160  albino)  were  exposed  to: 

HYDROGEN  CYANIDE,  range  0,28-0.94  ppm  (av  0.5  ppm);  CARBON  MONOX¬ 
IDE,  range  170-580  ppm  (av  200  ppm);  NITRIC  OXIDE,  range  2. 5-5, 3 
ppm  (av  5  ppm);  and  NITROGEN  DIOXIDE,  range  0,04-0.1  ppm.  These 
are  gaseous  constituents  of  tobacco  smoke,  eg  smoking  3-6  hr 
”  exposes  to  0.5  ppm  HCN.  Study  showed  that:HCN  alone,  0.5  ppm  for 

1  or  4  wks  ;  or  HCN  (0,5)  +  CO  (200)  for  1  or  4  wks;  or  HCN  (0.5) 

+  CO  (200)  +  NO  (5)  for  2  wks  had  no  effect  on  the  morphology  of 
the  aortal  intimal  vasculature,  or  coronary  arteries,  or  pulmon¬ 
ary  arteries.  NO  at  5  ppm  for  2  wks  caused  minor  changes  in  morph- 
'•'ology  of  lungs,  endothelium  of  pulmonary  and  coronary  arteries, 
and  aorta. 
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In  laboratory  studies  rabbits  (12  M)  were  exposed  to  NITRIC  OXIDE 
at  43  ppm;  also  NITROGEN  DIOXIDE  at  3.6  ppm  in  air  for  6  days. 

No  changes  in  pulmonary  morphology  or  lung  function  were  seen. 

The  report  discusses  species  differences  in  responses  and  greater 
susceptibilities  of  smaller  rodents  to  air  pollutant  toxins. 
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In  laboratory  studies,  rats  (albino)  were  exposed  to: 

AMMONIA,  at  3  and  6  mg/M^;  also  NITROGEN  DIOXIDE,  at  0,5  and  1.5 
(each  cone  was  about  30%  of  the  max  permissible  cone  in 
human  worker  zones).  These  were  given  separately  or  together  by 
inhalation  7  hr/day,  5  x/wk,  for  4  mo,.  At  some  point  after 
exposures.  Staphylococcus,  human  pathogen  strain  was  given 
intranasally ,  Observations  were  made  of  the  CNS,  olfactory  thresh 
old,  blood  chemistry,  lung  morphology  and  function,  and  develop¬ 
ment  of  respiratory  infection*  NO2  induced  more  pronounced 
changes  than  NHg,  NH3  (6  mg/M^)  +  NO2  (1.5  mg/M^)  enhanced  the 
development  of  respiratory  infection.  Also  either  alone  or 
both  at  these  cone  cause  more  severe  pathological  changes  in 
rat  lungs  which  had  sustained  repeated  respiratory  microbial 
infections . 
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In  laboratory  studies  mice  were  exposed  to  NITROGEN  DIOXIDE  at  1 
ppm;  also  FERROUS  SULFATE,  aerosols  (av  diam  0,4  um)  at  290 
ug/M^,  by  inhalation  for  24  or  48  hr,  prior  to  or  4  hr  after 
INFECTION  with  Staphylococcus  aureus  or  Streptococcus  Grp  3  by 
inhalation.  NO2  and/or  FeS04  24  or  48  hr  exposures  do  not  impair 
lung  inactivation  of  Staph  aureus,  NO2  and/or  FeS04  24  or  48  hr 
exposures  decrease  inactivation  of  inhaled  Strep  Grp  C,  and  re¬ 
duced  survival  times,  without  changing  mortality.  Exposure  to 
either  for  48  hrs  prior  to  infection  increases  proliferation  of 
the  Strep  C,  FeS04  and  NO2  may  interfere  with  defense  mechanisms 
other  than  alveolar  macrophage,  especially  the  new  influxes  of 
phagocytes. 
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In  laboratory  studies  rats  (M  SD)  were  exposed  to:  CARBON 
MONOXIDE  at  100,  250,500  ppm;  also  NICOTINE  TARTRATE  at  0. 5-1.0 
mg/Kg  IP  Ix/hr  for  4  hrs.  Tests  included:  blood  levels  of  COHb, 
glucose,  lactic  acid,  SCOT,  SGPT  respiratory  rate,  core  temper¬ 
ature,  etc.  Nicotine  alone  increases  respiratory  rate,  core  T, 

”  COHb,  without  enzyme  change.  Each  alone  make  only  small  change  in  | 
glucose,  lactic  acid.  Nic  +  CO  have  synergistic  interactions,  I 
Nic  (1  mg/Kg)  +  CO( 100-500  ppm)  raises  blood  glucose,  lactic  acid, 
and  plasma  aspartate  aminotransferase.  Nic  (1)  +  CO  (500)  also 
raises  plasma  alanine  aminotransferase.  Direct  catecholamine 
'*■  actions  are  released  by  Nic. 
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•S  EXTRACT 


In  laboratory  studies  rats  (M,  Carworth)  were  exposed  to: 

CARBON  MONOXIDE  (dose  not  avail)  IP  and  into  aortic-hepatic  cann- 
ulae;  also  HYPOXIC  HYPOXIA  (levels  not  avail)  to  explore  possible 
effects  of  CO  on  some  sensitive  metabolic  enzymes* 

Greater  drops  in  liver  arterial  O2  content  and  venous  O2  tension 
IT  are  needed  during  CO  exposure  (compared  with  hypoxic  hypoxia) 
to  produce  a  given  pharmacological  response.  With  severe  hypoxia 
drug  metabolizing  enzymes  shift  from  blood  flow  limited  (depend¬ 
ent)  to  O2  limted  systems.  There  are  no  data  to  show  any  direct 
effect  of  CO  on  such  enzymes  as  Cytochrome  P-450;  its  action  is 
n.  restricted  to  Hb  bonding  and  related  hypoxia. 
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I#  EXTRACT 


In  laboratory  experiments  mice  (M)  were  exposed  to:  OZONE  at 
0.11-0.4  ppm;  also  NITROGEN  DIOXIDE  at  2, 0-7. 3  ppm;  by  inhalation 
singly  or  together.  INFECTIOUS  AGENT,  ^^P-labeled  S. aureus  in 
aerosol  was  instilled  into  lungs  either  4  hrs  prior  to  or  after 
toxics  exposure.  Animals  were  prepared  for  analysis  10  min  after 
”  last  exposures.  Oo  over  long  periods  (17  hrs)  was  the  sole  agent 
causing  such  ventilation  problems  as  tracheobronchial  irritation, 
increased  ainvay  resistance,  and  shallow  breathing  patterns. 
Combined  exposure  impaired  bacterial  defense;  perhaps  by  oxidant 
damage  to  alveolar  macrophages,  a  direct  toxic  action  of  O3  or 
'••NO2.  Combined  stressors  did  not  affect  physical  removal  of  bacter¬ 
ia.  O3  and  NO2  act  "indifferently"  to  cause  this  bacterial  hand¬ 
ling  dysfunction  at  approx  the  individual  gas  injury  thresholds. 
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'•  EXTRACT 

In  occupational  survey  in  the  chemical  industries,  workers 
(Group  1:  healthy;  Group  2:  chronic  ischemic  heart  disease; 

Group  3: chronic  bronchitis  or  pneumonia)  were  exposed  to 
AMMONIA,  NITROGEN  OXIDES,  SULFUR  DIOXIDE,-  SULFURIC  ACID  aero¬ 
sols,  in  various  mixes  with  total  cone  in  air  of  working  zones 
”  at  av  15°’o-50%  of  max  permissible  cone, Measurements  were  made  of 
olfactory  thresholds,  exercise  capacity,  and  lung  function.  In 
general,  olfactory  thresholds,  rose  and  respiration  and  circulatior 
efficiency  dropped  as  function  of  toxics  leve^  and  presence  of 
concurrent  disease  of  the  cardiovascular  or  respiratory  systems. 
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U  EXTRACT 

In  laboratory  studies  hviman  subjects  (IIM  ages  23-38  yr)  were 
exposed  to:  NITROGEN  DIOXIDE  at  5  ppm;  also  SULFUR  DIOXIDE  at 
5  ppm;  also  OZONE  at  0.1  ppm;  by  inhalation,  alone  or  in  combin¬ 
ation,  including  ternary  mixes.  In  some  experiments,  immediately 
after  exposure,  there  was  a  bronchial  challenge  with  acetylcholine 
”  aerosol  at  1,2,3  %.  In  all  of  the  NO2  exposures,  lung  airway  res-  I 
istance  and  arterial  O2  transfer  dropped.  With  combined  stresses,  I 
8/11  showed  no  greater  effect  than  NO2  alone,  except  in  3,  where 
there  was  a  recovery  delay  after  increased  airway  resistance(M) , 
NO2+SO2+O3  mix  had  no  further  effect  on  Pa02  or  R.  .There  was  ! 
’•  greater  reactivity  to  Acetylcholine  after  exposure  to  the  mix. 

It  is  necessary  to  reconsider  present  allowable  levels,  when 
mixes  are  involved. 
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In  laboratory  experiments  human  subjects  (8M  ages  19-25, non-smo¬ 
kers,  exercisers)  were  exposed  to:  SULFUR  DIOXIDE  at  0,37  ppm; 
also  OZONE  at  0.37  ppm,  by  inhalation,  separately  or  mixed.  SO2 
alone  showed  no  effect  on  max-  and  mid-expiratory  flow  in  2  hr, 
nor  did  the  Og  exposure.  But  SOo  +  O3  showed  an  interactive  eff- 
”  ect:  FEV  (forced  expiratory  vol) dropped  to  78%  in  2  hr;  mid-ex¬ 
piratory  flow  rate  at  50%  VC  drops  to  54%,  peak  expiratory  flow 
rate  to  79%,  and  vital  capacity  to  92%,  SO2  and  O3  interact 
rapidly  on  large  wet  lung  interfaces,  which  become  painted  with 
H2SO4. 
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IS  EXTRACT 

In  laboratory  experiments,  mice  were  exposed  to  NITROGEN  DIOXIDE 
at  0,1  ppm,  24  hr/day,  7  d/wk  for  1,2, 3,6  mo;  also  to  OZONE  at 
0.1  ppm;  exposures  separately  or  in  mixes,  in  some  peak  studies 
for  3  hr/day,  5  day/wk.  At  1  hr  after  end  of  inhalation  exposure, 
INFECTIOUS  AGENT  Streptococcus  pyog.  aerosol  was  instilled;  in  | 
'’some  animals  there  was  re-exposure  to  the  toxics  for  14  days.  Peakj 
combined  exposures  did  most  to  reduce  resistance  to  Strep  pneumon-| 
ia  and  enhance  mortality  rates,  3-mo  exposure  reduced  clearance 
of  inhaled  Strep,  and  dropped  total  cell  count  recovered  in  lavage 
and  viability  and  phagocytic  activity  of  alveolar  macrophages. 
'••l-2mo  exposure  showed  no  big  change  in  mortality  or  survival  time. 
Sequence  of  exposures  to  toxic  is  important  in  reduced  resistance 
to  Strep  pneumonia, Worst  case  is  extended  pollutant  exposure  even 
after  Strep,  Peaks  are  more  stressful. Intermittent  exposure 
csfnnriarris  are  limited. 
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IS  extiiact 

In  laboratory  studies  mice  (F,  CF-1  and  CD2F1)  were  exposed  to; 
NITROGEN  DIOXIDE  at  1,5- 5.0  ppm;  also  OZONE  at  0.05-0,5  ppm, each 
alone  or  in  mixture,  in  single  2  hr  exposure, or  multiple  3  hr 
exposures  daily  5  x/wk  for  1,2, or  4  wk,  all  by  inhalation.  At  one 
hr  after  end  of  inhalation  exposures,  INFECTIOUS  AGENT  Strepto—  j 
coccus  pyogenes  Gp  C  was  instilled  into  respiratory  tract  over  * 
10  min  period.  Responses  observed  were  mortality  and  lung  bacter¬ 
ial  clearance.  There  was  a  linear  relation  between  mortality  and 
cone  of  either  NO2  or  O3  alone.  Survival  times  were  shortened  with 
,,0.5  ppm  O3  or  3.5-5  ppm  NO2.  NO2  and  O3  showed  an  additive  effect 
'after  single  2  hr  exposure , With  multiple  exposures,  there  is  an 
excess  mortality.  An  apparent  synergy  comes  from  capacity  to  clear 
inhaled  bacteria  impaired  by  inhaled  mix  of  toxics;  not  from 
changes  in  deposit  sites. 
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In  laboratory  studies,  rats  (ages  1  mo)  were  exposed  to:  OZONE 
at  0,5  ppm  and  0.9  ppm  for  12,24,48,144  hrs;  also  to  NITROGEN 
DIOXIDE  at  0.9  ppm  on  same  schedule,  in  inhalation. Treatments 
were:  O3  alone  at  0.5  or  0.9  ppm;  NO2  0.9  ppm  for  3  wks;  03(0,9) 
and  N02(0.9)  continuously  for  30  days;  NO2  at  2.5  and  O3  at  0.25 
”  (10:1)  for  24,40,96  hrs,  and  2,3,26  wks.  O3  at  0.5-0, 9  ppm 
in  24  hrs  shows  damage  in  bronchioles  and  alveolar  ducts;  NO2 
at  15-20  ppm  changes  epithelium  of  deeper  bronchioles  and  ducts. 
There  were  additive  effects  of  03(eg  from  smog)  and  NO2  (eg  from 
smoking  found  in  chronic  obstructive  pulmonary  diseases,  in  re- 
lated  studies. 
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activities  were  depressed. 


KEY  WORDS 


ozone,  nitrogen  dioxide,  combined  stresses,  toxicity, 
pulmonary  function,  exercise,  interactive  responses 


00  1473  (MOO.) 


REPORT  DOCUMENTATION  PAGE 


I.  nEi>OMT  numscn 


2.  OOVT  ACCESSION  NO 


CATALOO  NUMEEN 


AO  145 


4.  T{T\.t  (wid  SuMIIU) 

Evaluation  of  the  Hazards  of  Ozone  and 
Oxides  of  Nitrogen.  Factors  Modifying 
Toxicity 


S.  TYNE  OE  REPONT  A  RERIOO  COVERED 

Jnl  article 


S.  RCRRORMINO  ORO.  RERORT  NUMEER 


7.  AuTMO«(*> 

Stokinger  HE 


S.  RERPORMINS  OROANIZATION  NAME  ANO  AOORESS 

PHS  Occup  Hlth  Pgm,  Cincinnati  OH 


I).  controulins  ofrice  name  ano  address 


RUSI.ICATI  ON 


OR  orant  mumsert*; 


12.  RERORT  OATS 

1957 


IS.  NUMEER  OR  RACES  ANO  REFS 

lOP  18R 


IS.  security  class.  (•!  tl>U  r*RMc; 


AMA  Arch  Ind  Hlth 
1957;11;181-187 


l«  EXTRACT 

In  laboratory  experiments,  rats,  mice,  and  hamsters  were  exposed 
to:  OZONE  at  4-11  ppm  (approx  LD50)  one  time;  also  NITROGEN 
OXIDES  (NO2,  N2O5)  at  0.2-500  ppm;  each  alone,  or  their  mixes. 
NxOx  did  not  modify  O3  toxicity  and  mortality,  O3  toxicity  was 
enhanced  by  exertion,  alcohol,  respiratory  infection,  and  in 
IT  young  animals,  O3  toxicity  was  reduced  or  eliminated  With  in¬ 
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In  laboratory  studies,  human  subjects  (about  290  healthy  adults) 
were  exposed  to:  SULFUR  DIOXIDE  at  5  ppm;  also  SULFURIC  ACID  at 
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ects  are  shown. 
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H2SO4  is  the  sole  source  of  damage. 
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In  laboratory  studies,  human  subjects  (3F,  5M,  ages  12-14  yr,  de¬ 
termined  as"healthy"  in  tests  with  cytology,  exercise,  methachol- 
ine  challenge,  IgE,  etc)  were  exposed  to:  SULFUR  DIOXIDE  at  1  ppm 
and/or  SODIUM  CHLORIDE  (0.9  um  droplet  aerosol)  at  1  mg/M"^,  in¬ 
haled  at  ambient  T  of  22°  C  and  75%  RH  for  30  min,  then  EXERCISE 
”  on  treadmill.  Pulmonary  function  tests  included  total  respiratory 
resistance,  residual  capacity,  ma.x  flow,  forced  expiratory  vol, 

.At  rest,  SOp  or  XaCl  alone  had  no  or  minor  effects.  SO2  +  NaCl 
caused  small  drop  in  forced  expiratory  voliime.  During  exercise, 
NaCl  alone  had  no  effect;  SO2  or  SO2  +  NaCl  induced  reductions 
'*•  in  FEV  and  Vmax,  with  combined  effects  larger  and  longer. 

Effects  found  are  lower  than  seen  in  asthmatic  adolescents.  The 
sites  of  deposition  of  stressor  are  more  extensive  after  exercise. 
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Modes  of  survey  may  conceal  the  real  occupational  risks.  Occupat¬ 
ional  factors  are  only  one  etiologic  determinant  in  multifactorial 
diseases, Also, the  diversity  of  industrial  processes  leads  to  a 
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In  laboratory  studies,  guinea  pigs  were  exposed  to:  MOTOR  OIL  dis¬ 
persed  as  a  submicron  aerosol  at  100  mg/m^  (The  oil  was  either 
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teact  against  SO2.  The  protective  effect  was  lost  when  the  MO  was 
previously  reacted  with  SO2,  The  active  ingredients  appear  to  be 
detergents  and  dispersants  in  the  MO. 
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In  laboratory  studies,  guinea  pigs  were  exposed  (head  only)  to: 

OIL  of  one  of  three  types:  MINERAL  OIL  at  11  mg/M^  (Squibb  mediciO' 
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'••they  act  at  all;  naphthenic  oils  at  100  mg/M^  failed  to  protect  a- 
gainst  SO2  ar  50  ppm.  Oils  were  most  effective  in  protection  a- 
gainst  irritant  bronchoconstriction  when  given  as  30  min  exposure 
just  before  SO2.  Pulmonary  flow  resistance  was  the  most  sensitive 
measure  of  exposure  to  SO2. _ _ _ _ _ 
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In  laboratory  studies,  human  subjects  (8,  ages  14-18  yrs,  with 
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SULFUR  DIOXIDE  at  1  ppm;  also  NaCl  droplet  aerosols,  with 
particle  size  0.9  urn,  at  1  mg/M*;  given  separately  or  together, 
then  30  min  rest,  then  EXERCISE  on  treadmill  for  10  min,  Respir- 
”  atory  function  tests  included:  total  respiratory  resistance,  max 
flow  at  SO'o  and  75^o  expired  vital  capacity,  forced  expiratory  vol, 
and  functional  reserve.  Exercise  concurrent  with  exposure  to 
SO2  NaCl  produced  significant  changes  in  the  partial  flow-volume^ 
curves,  FEV  1.0,  Vmax  50  &  75,  and  resistance.  Changes  were  great- 
'*-er  than  those  during  exposure  or  at  reat  or  seen  in  healthy  sub-  1 
jects. 


IS.  KEY  WORDS 


sulfur  dioxide,  sodium  chloride,  aerosols,  exercise,  combined 
stresses,  toxicity,  pulmonary  function,  asthma,  adolescents, 
interactive  responses 


20.  NOTES 


Another  part  of  this  study  will  be  found  in  Envir  Res  1980; 22: 145 


DO  1473  (Moc.) 


REPORT  DOCUMENTATION  PAGE 


RCPonr  numbcr 


2.  OOVT  ACCISSION  NO 


CATALOS  NUMBCN 


AO  161 


4.  Tirue  (ltd  Subtttu) 

Additive,  Multiplicative,  and  other 
Models  for  Disease  Risks 


7.  AUTHonr*; 

Walter  SD,  Holford  TR 


1.  peRPonMiNO  orsanization  namz  ano  AOORejs 

Yale  Univ  Schl  Med  Dept  Epidemiol  &  Pub 
Hlth,  New  Haven,  CT 


t.  TYPt  or  REPORT  A  PCRtOO  COVCRSO 

Jnl  article 


«.  perpormino  oro.  report  number 


ontract  or  sranT  number^*; 


PROORAM  EUBMENT.  project.  TA(K 
AREA  •  WORK  UNIT  NUMBERS 


M.  CONTROLLING  OPPICE  NAME  ANO  ADDRESS 


'*■  PUBLI  CAT  I  ON 


IS.  REPORT  DATE 

1978 


IS.  number  or  PAGES  ANO  RCFS 

6P  18R 


IS.  security  class,  (ml  Utim  tmpmn) 


.4m  J  Epidemiol  1978  (5 );  108  : 341-346 


IS  extract 

Among  those  models  providing  simplified  extraction  of  real  disease 
factors,  additive  models  are  not  the  only  ones  allowing  adequate 
evaluation  of  the  causal  nature  of  several  risk  factors  at  a  time. 
Some  models  may  mask  the  interactions  by  arbitrary  transformations 
used. Consider  "attributable  risk",  which  is  used  generally  where 
”  there  is  a  single  binary  risk  factor,  and  assiuning  that  causal  j 

effect  of  the  factor  is  measured  by  an  arithmetic  difference  in  | 
disease  rates  of  exposed  vs  unexposed.  "Population  attributable 
Risk"  requires  data  on  "prevalence"of  the  factor.  The  relations 
among  several  epidemiological  and  statistical  models  are  discussed 


It.  KEY  WORD* 

epidemiology,  statistical  models,  additive  risk  models, 
attributable  risk,  multiplicative  risk  models,  multiple  hazard 
exposures 


1473  (MOO.) 


REPORT  DOCUMENTATION  PAGE 


1.  RCPOHT  NUM«eR 


4.  title  rand  Submit) 

Interaction  in  Epidemiologic  Studies 


S.  TYPE  or  NCPONT  •  PEKOO  COVENED 

Jnl  article 


T-  AUTHOPrtJ 


Kupper  LL,  Hogan  '!D 


(.  PENPOPMINO  ONO.  RCPOHT  NUMSSR 


OHTRACTOR  eNANT  NUMEENTt; 

G:  NIH  ES-RCDA 


s.  PERFORMING  organization  NAME  AND  AOOREM 

Univ  NC  Schl  Pub  Hlth  Dept  Biostat 
Chapel  Hill 


It.  CONTROLLING  OFFICE  NAME  ANO  ADDRESS 


PUBUI CAT  I  ON 

Am  J  Epidemiol  1978  (6 ) ; 108 :447-453 


PROGRAM  ELEMENT,  project.  TASK 
AREA  A  PORK  UNIT  NUMBERS 


12.  REPORT  DATE 

1978 


U.  NUMBER  OF  PACES  AND  REPS 

7P  14R 


IS.  security  class,  (bl  Ikla  rapMlJ 


IS  extract 

This  discusses  formulations  of  "no  interaction"  hypotheses 
applicable  to  case-control  data,  probability  measures  including 
procedures  for  analysis  of  multidimension  contingency  tables  for 
factors  measured  at  more  than  2  levels.  Comparison  with  existing 
epidemiological  models  of  synergy  are  considered.  Tests  of  null 
’’  hypotheses  for  no-synergy  are  really  tests  of  independence  of  a 
specific  type  in  the  risk  factors  under  study. 


I*.  KEY  WORDS 


epidemiology,  interaction  analyses,  case-control  studies, 
synergy  indices,  risk  factors,  multiple  hazard  exposures 


20.  NOTES 


REPORT  DOCUMEMTATIOM  PAGE 


I.  NCPONT  NUMBCP 


4.  TITue  (and  SuMlIt) 


|2.  OOVT  ACCISSION  NO 


CATALOO  NUMSCN 


Alternatives  to  Rothman's  Approach  for 
Assessing  Synergism  (or  Antagonism)  in 
Cohort  Studies 


7.  AUTHOMr«> 

Hogan  MD,  Kupper  LL,  Most  BM 


>■  pcnforminc  onqanization  name  ano  aoohcss 

NIEHS  Biometry  Br,  Res  Tri  Pk  NC; 

Univ  NC  SPH  Dept  Biostat,  Chapel  Hill 


A0160 


s.  Type  op  kkport  «  pcmoo  covcpko 


Jnl  article 


pcpponmino  ono.  rcpont  numskm 


10.  PPOOPAM  CLEMENT,  PNOJ8CT,  TAZK 
AREA  «  PORK  UNIT  NUMBERS 


I).  CONTROLLING  OPPICC  NAME  ANO  AOORCSS 


It.  REPORT  OATS 

1978 


'4-  PUBkl  CATION 


Am  J  Epidemiol  1978  (1); 108:60-67 


IS.  SECURITY  CLASS.  (•!  Ma  i 


IS  EXTRACT 

Rothman  had  proposed  a  ratio-type  index  for  quantifying  the  joint 
effect  of  2  or  more  factors  acting  in  combination  (eg  binary  var¬ 
iable  like  mortality)  in  the  presence  of  non-zero  background  eff¬ 
ects.  Simple  technics  discussed  here  are:  "linear  contrast  by  ob¬ 
served  risk";  an  additive  approximation  to  a  probabilistic  model 
,7  of  interaction;  and  a  likelihood-ratio  teat  (an  approximation 
variant  on  Rothman"s  model). 


tf.  KCY  WOnOS 


epidemiology ,  multiple  risk  factors,  interaction  analysis , 
statistical  models ,  synergy 


20.  NOTS8 


It.  HUMtTW 


REPORT  D0CU»AENTAT10N  PJ^GE 

iCR  |2.  OOVT  ACCBUION  NoJ  iT 


CATALOO  NUMBCn 


■  4.  title 

Synergism  and  Interaction;  are  they 
Equivalent? 


AO  15  5 

rSTTyAToA'iiE^oiJTTTcwoo'covEJIco" 

Jnl  article 


E.  PKRPORMIN8  ORO.  RCRORT  NUUICR 


7.  AuTHORr,; 

Blot  WJ,  Day  NE 

t.  perporminc  organization  name  and  address 

NIH,  NCI,  Bethesda, 

i 

MD 

It.  controlling  oppice  name  ano  address 

IS-  publi  cation 

Am  J  Epidemiol  1979 

(1)  ;  110: 99- 100 

0.  RROORAM  ELEMENT.  PROJECT,  TASK 
AREA  S  WORK  UNIT  NUMBERS 


U.  REPORT  DATE 

1979 


IS.  number  op  paces  and  refs 

2P  3R 


IS.  security  class.  (•!  thU  MpMtJ 


IS  EXTRACT 


This  methods  paper  discusses  interaction,  defined  as  a  model-dep¬ 
endent  concept,  as  in  statistical  models,  including  addit.  ve  and 
multiplicative  types.  Synergy  is  discussed  as  a  particular  type 
of  interaction,  eg  in  public  health  models,  based  on  a  null  model 
showing  excess  relative  risk  so  that  joint  exposure  to  2  or  more 
factors  yields  more  cases  than  exposure  to  the  sum. 


It.  KEY  WORDS 

epidemiology,  multiple  risk  factors,  statistical  models, 
interaction  analyses,  synergy,  additive  models 


NOTES 


REPORT  DOCUMENTATION  PAGE 


I  I.  nCPQRT  NUMBCR 


|2.  aOVT  ACCESSION  NOJ  3. 


AO  15  7 


CATAkOO  NUMSKN 


14.  title  (and  Subtlil*) 


Interaction  and  Synergism 


f.  TY^c  or  NcroNT  A  rcmoo  covsnco 

Jnl  article 


«.  rCRrORMINO  OHO.  ReroHT  NUMICII 


7.  AUTmOACO 

Saracci  R 


>■  rEftroAMiNO  omcanization  name  ano  Aoonets 


FRANCE:  I  ARC  (Internat  Agcy  Res  on  Cane) 
Lyon 


II.  contnollins  orricc  name  ano  aoohcss 


12.  RKrOMT  date 


FUOUl CAT I  ON 


IS.  SECUMtTY  CLASS,  (dl  Uilt 


Am  J  Epidemiol  1980  ( 4) ; 112 : 465-466 


IS  CXTRACT 

This  methods  paper  discusses  concepts  for  distinguishing  inter¬ 
action  and  synergism:  the  statistical,  including  additive  mod¬ 
els,  with  multiplicative  models  a  special  case  of  the  additive 
model  and  where  interactions  are  explicit  and  computable;  biolog¬ 
ical,  with  many  specific  mechanism  models;  public  health  models 
”  (eg  dealing  with  elimination  of  excess  incidence  rate  due  to  a 
specific  agent,  by  its  removal  from  the  scene. 


It.  KEY  WONOS 


epidemiology,  interaction  analyses,  additive  models, 
multiplicative  models,  biological  models,  public  health  models, 
multiple  risk  factors 


DO  1473  (Mco.) 


REPORT  DOCUMENTATION  PAGE 


I.  REPcnr  NUMBCP 


«.  title  r*nd  jublMU; 


Synergj’  and  Antagonism  in  Cause-Effect 
Relationships 


CATALOO  NUMBCH 


AO  159 


I.  TYPE  OP  REPOMT  *  PERIOD  COVERED 

Jnl  article 


s.  perpormino  ors.  report  number 


7.  AUTHORfs; 

Rothman  KJ 


contract  ORORAirr  NUMEER^di 

G:  NCI  CA-P6373 


I.  perpormino  orcanization  name  ano  aooreu 

Harvard  Schl  Pub  Hlth  Dept  Epidemiol 
Boston  MA 


11.  controlling  oppice  name  and  address 


PUBLI CATI ON 


IS.  report  date 
1974 


IS.  NUMBER  OP  PACES  AND  RCFS 

4P  3R 


IS.  security  class.  (•!  Ml*  fppM*; 


Am  J  Epidemiol  1974  (6 ) ;99 : 385-388 


IS  EXTRACT 

This  discusses  2  agents  as  causes  of  an  outcome,  where  either  a- 
gent  may  modify  the  way  the  other  produces  the  effect;  the  caus¬ 
al  chains  may  have  at  least  one  common  part.  This  also  considers 
cause  as  linked  to  all-none  effects,  where  other  secondary  fact¬ 
ors  at  random  may  bring  the  system  to  readiness  for  all-none,  Dis- 
’’  cusses  linear  dose- response  curves,  also  synergies  in  non-linear 
responses  eg  where  different  %  fractions  of  receptor  populations 
need  activation  by  agents  1  or  2,  to  produce  response.  Other 
ideas  of  synergy  are  discussed. 


!•.  KEY  WORDS 


epidemiology,  multiple  exposure  events,  interaction  analyses, 
additive  models,  synergy,  antagonism 


20 


NOTES 


REPORT  DOCUMENTATION  PAGE 


I.  nC^OAT  NUMICA 


12.  80VT  ACCESSIOM  NO. 


J. 

A0158 


CATALOO  NUMSCA 


4.  title  rand  2uA'(M«; 

Concepts  of  Interaction 


S.  TYAC  OA  ACAOAT  A  ACRIOO  COVCACO 

Jnl  article 


•.  ACAFOAMINO  OAO.  ACAOAT  NUMBKA 


7.  AUTHOAfO 

Rothman  KJ,  Greenland  S, 
Walker  AM 


•.  dONTAACT  OA  OAANT  NUMSIA^t; 

G:  Millbank  Fdtn 
C:  NIH  NS  NOl-NS-8-2399 


to.  AAOOAAM  CLKMCHT.  PAOJCCT,  TASK 

AABA  A  WOAK  UNIT  NUMICAS 


t.  ACAAOAMINS  OASANIZATION  NAME  AND  AOQAEM 

Harvard  Schl  Pub  Hlth  Dept  Epidemiol 
Boston,  MA 


II.  CONTAOLLINC  OFFICE  NAME  ANO  AOOAESS 


12.  AEAOAT  DATE 

1980 


•  1.  NUMBEA  OF  PAGES  ANO  RKFS 

4P  5R 


PUBUI  CAT  I  ON 

Am  J  Epidemiol  1980  (4) ; 112 :467-450 


IS.  SECUAITY  class,  a  lltit  np^) 


'li/D  I  3TR1  BUY  I  ufi 


14  KXTRACT 

This  report  on  epidemiological  methods  proposes  use  of  specific 
yardsticks  to  examine  possible  synergies  between  2  or  more  causes 
of  disease.  The  interactions  found  may  be  "model  dependent”,  and 
the  approaches  include : "statistical"  interactions,  interdependence 
between  factors  in  a  given  model  of  risk,  a  predictive  model  not 
IT  necessarily  based  on  biological  reality;  "biological"  interactions 
concerned  with  interdependence  of  several  disease  causing  factors 
(eg  initiation  and  promotion);  specification  of  mechanism  can  be 
exact.  Etiological  factors  may  be  additive,  acting  on  the  same  step 
ina  multistage  process,  or  multiplicative,  acting  at  different 
it.steps  in  the  process . "Public  Health"  interactions  consider  the 
proportional  contribution  of  each  risk  factor  to  the  number  of 
disease  cases  occurring  in  a  population ; "decision  making"  interactj 
ions  among  classes  of  risk;eg  risk  is  same  for  normo-  and  hypertenj 
sives  for  CV  complic  from  contraceptive,  absolute  risk  is  greater. 


IS.  KEY  wo  AOS 

epidemiology,  multiple  causative  factors,  statistical  interaction^ 
biological  interactions,  public  health  interactions,  risk 
analysis,  interaction  models 


20.  NOTKS 


REPORT  DOCUMENTATION  PAGE 


I.  ncpORT  numbcm 


4.  title  fantf  £u6(i>l*; 


Statistical,  Biological,  and  Public 
Health  Concepts  of  Interaction 


7.  AUTHORfa; 


Rothman  KJ,  Greenland  S,  Walker  AM 


*■  PERFORMING  ORCAN'.'.ATION  NAME  ANO  ADDRESS 

Harvard  Schl  Pub  Hlth  Dept  Epidemiol 
Boston  MA 


II.  CONTROLLING  OFFICE  NAME  ANO  ADDRESS 


P  'JBI.1  CAT  I  ON 


Am  J  Epidemiol  1981;109:424  (abstract) 


CATALOG  NUMBER 


A0230 


S.  TYPE  OF  REPORT  •  PERIOD  COVERED 


Abstract 


S.  PERFORMING  ORG.  REPORT  NUMBER 


ontract  or  grant  numbert*; 


program  element,  project,  task 

AREA  B  WORK  UNIT  NUMBERS 


U.  REPORT  OATE 

1981 


IS.  NUMBER  OF  PAGES  AND  REFS 

IP  no  R 


IS.  security  class,  (m!  Ma  taptt) 


IS  EXTRACT 

This  abstract  of  a  presentation  to  the  13th  meeting  of  the 
Society  for  Epidemiological  Research  discusses  ways  to  determine 
if  2  or  more  risk  factors  are  synergistic,  considering  that  the 
identification  of  interaction  is  "model  dependent".  Concepts  in¬ 
clude  statistical  interaction  (defined  arbitrarily),  biological 
”  interaction  (with  specific  causal  mechanisms,  which  really  sort 
out  synergism  vs  independence),  and  public  health  interaction 
(where  synergj'  denotes  an  excess  over  additivity  of  attributable 
incidences ) 


It.  KEY  WORDS 


epidemiology,  multiple  risk  factors,  model-dependent  interaction, 
statistical  models,  biological  models,  public  health  models, 
synergy,  additive  systems 


20.  NOTES 


SURVEYS 

COMBINED  STRESS  EXTRACTS 


REPORT  DOCUMENTATION  PAGE 


1.  REPORT  NUMBER 


4.  TITuE  ftnd  SubUilt) 


Health  Effects  of  Combined  Exposures 
in  the  Work  Environment 


7.  AUTHORf*; 

McDonald  JC  (Chf  Ed)  ** 


CATALOO  number 


A0269 


S.  TYRE  OF  RERORT  B  RERIOO  COVERED 

Review  Monograph 


RERFORMINC  ORG.  RERORT  NUMBER 

WHO-TR-662 


>.  contract  or  grant  NUMBER/’*; 


RERFORMING  ORGANIZATION  NAME  ANO  ADDRESS 

WHO  (World  Hlth  Orgzn)  Geneva, 
Switzerland 


10.  RROGRAM  element.  RROJECT,  TASK 
AREA  t  WORK  UNIT  NUMBERS 


n.  CONTROLLING  OFFICE  NAME  ANO  ADDRESS 


12.  RERORT  OATS 

1981 


RUBUICATI  ON 


IS.  security  class.  {•!  Ihi*  MRMt; 


Monograph:  WHO  Tech  Report  Series  No. 662, 
Office  of  Occupational  Health,  WHO, 
Geneva. 


'•  EXTRACT 

This  excellent  report  covers  these  topics:  types  of  combined  expo¬ 
sures  (CE);  quantification  of  effects  of  CE;  mechanisms  of  re¬ 
sponse  to  CE( interactions  in  environment,  biological  response  to 
chemical  agent  CE,  interaction  of  chemical  and  physical  agents); 
review  of  relevant  animal  and  human  studies;  personal  factors 
,7  affecting  response  to  CE  (genetic,  disease,  nutrition,  treatment 
drugs,  ethanol,  smoking);  CE  and  occupational  cancer;  epidemiol¬ 
ogical  approaches;  practical  applications  (in  occ  hlth  practice, 
in  standard  setting,  in  research);  and  recommendations.  Many 
studies  are  cited,  but  mechanisms  of  interaction  are  not  discussec 
in  detail. 


20.  NOTES 

**  Chairman  of  Expert  Committee  which  held  Symposium  on  this 
topic,  and  of  Board  which  prepared  and  Edited  this  report 
of  the  Symposium.  Dr.  McDonald  is  located  at  the  London  School 
of  Hygiene  and  Tropical  Medicine. 


DO  1473  (MOO.) 


REPORT  DOCUMENTATION  PAGE 


1 1.  KCPonT  NuMsen 


I  4.  title  (md  Suhtlttd} 


|2.  aOVT  ACCESSION  NOJ  1- 


Combined  Environmental  Stresses 


17.  AUTMO«f«i 


Murray  RH,  McCally  M 


CATALOO  NUMBER 


A0268 


$.  TYBE  or  REBONT  «  RimoO  COVERED 

Review 

t.  RCREORMIHO  ORO.  RERORT  NUMOER 

NASA  SP-3006,  1973 

»■  COHiRACT  OR  ORAMT  NUMBER^*; 


*.  RERRORMINS  ORGANIZATION  NAME  ANO  AOORESS 

Univ  Indiana  Schl  Med,  Indianapolis; 
AF  Aerosp  Med  Res  Lab,  WPAFB  OH 

II.  CONTROLLING  ORFICE  NAME  ANO  AOORESS 


10.  RROGRAM  element,  PROJECT,  TASK 
AREA  •  WORK  UNIT  NUMBERS 


•  2.  REPORT  OATS 

1973 _ 

IS.  number  op  pages  ANO  RKPS 

34P  136R 

IS.  SECURITY  CLASS,  (ml  ihld  npdn) 


PUBUI  CAT  I  ON  SECURITY  CLASS,  (ml  tmpmn) 

Chapt  19,  pp  881-914  in; 

"Bioastronautics  Data  Book",  2nd  Ed  _ 

Parker  J  Jr,  West  IR  (Eds),  NASA  1973  is.o.srK.-uT.ur. 

IS  KXTRACT  of 

A  number^topics  on  combined  stresses  (CS)  are  discussed:  the 
characterization  of  interaction( type,  order  of  occurrence, duration 
of  exposure  and  severity);  interaction  of  environmental  stresses 
with  host  factors;  specific  stresses  incl.  electromagnetic,  ther- 
md.  ,atmospheric,  electromagnetic,  chemical-toxic, host  factors  incl, 

IT  genetic,  age,  sex,  activity,  fatigue, illness, nutrition, etc) ;  ! 

complexity  of  simulation,  and  availability  of  simulators  around 
the  U,S,  A  variety  of  tables  are  presented. 


It.  key  WOROS 


thermal  stress,  electromagnetic  radiation,  atmosphere,  toxic 
chemicals,  confinement,  combined  stresses,  space  environment, 
simulation,  interactive  response  models 


1 20.  NOTES 


00  IJ?:*;,  1473  (MOO,) 


REPORT  DOCUMENTATION  PAGE 

1  4IEPCRT  nUMBCP 

1.  CATALOG  number 

A0068 

title  (»td  SubtliU) 

Strategjf’  for  the  Assessment  of  Neuro- 
behavioral  Consequences  of  Environmental 

f.  TYRE  or  RERORT  *  RERIOD  COVERED 

Jnl  review 

Factors 

RCRRORMIHQ  ORG.  RERORT  NUMBER 

7.  author^*; 

Tilson  HA,  Cabe  PA 

•.  CONTRACT  OR  GRANT  NUMBER^*; 

RERFORMIHO  OROANIZATION  NAME  AND  ADDRESS 

NIEHS,  Lab  Behav  &  Neur  Toxicol, 

Res  Tri  Pk  NC 

10.  RROGRAM  element.  RROJECT,  TASK 
AREA  A  WORK  UNIT  NUMBERS 

l<.  CONTROLLING  OFRICE  NAME  AND  ADDRESS 

11.  RERORT  DATE 

1978 

IS.  number  or  rages  and  refs 

18P  61R 

PUBUI  CAT  1  ON 

Environ  Hlth  Perspect  1978 ; 26 : 287-299 

•S.  security  class.  Cl  ihC  np»n) 

11*DI  STHI  BUTl  ON  ■  .  —  ■  ... 

'«  EXTRACT 

This  discusses  a  proposal  to  validate  behavioral  tests  with  known 
neurotoxins  and  human  toxicosis  symptoms.  Substances  picked  to 
test  include:  triethyl  tin,  acrylamide,  methylmercury ;  and  an 
array  of  psychoraotor,  cognitive,  and  affective  response  measures. 
There  is  extended  discussion  of  specific  neurological  and  psy- 
17  chological  signs  of  deterioration;  and  utility  of  the  procedures 
for  arriving  at  prediction  of  events  is  considered. 

It. 

1*.  key  words 

chemical  toxics,  combined  stresses,  animal  models,  neurotoxins, 
human  toxicosis,  test  strategy,  neuropathology,  behavior, 
interactive  responses 

20.  NOTES 

DO, 1473  (MOO.) 


REPORT  DOCUMENTATION  PAGE 


■  NCPCRT  NUMSCR 


4.  Tl  TU  e  fmid  SuMtltJ 


CATALoa  NUMacn 


A0251 


s.  TY^e  OP  MCPOMT  •  PEmoo  covcneo 


Disabling  Effects  of  Chronic  Disease  and  Jnl  article 
Impairment,  2.  Functional  Capacity  I 

Limitations 


•.  PCRPORMINO  OMC.  NCPOMT  NUMSCR 


7.  AuTHonra; 

Haber  LD 


•.  contract  on  ORANT  NUMBCRf*; 


•.  PCRPORMINO  organization  name  ano  aooress 

Social  Security  Admin,  Baltimore  MD 


10.  RROORAM  element,  PROJECT,  TASK 
AREA  *  WORK  UNIT  NUMBERS 


II.  CONTROLLING  OPPICE  NAME  ANO  AOORESS 


12.  REPORT  DATE 


PUOUI CAT  I  ON 


IS.  number  op  pages  ano  refs 

25P  26R 


tt.  SECURITY  CLASS.  (•!  IM«  »pm>> 


J  Chron  Dis  1973;26:127-151 


'•  kjctract 

The  vantage  point  here  is  the  evaluation  of  functional  limits  as 
a  primary  consideration  in  obtaining  Social  Security  disability 
support,  and  also  affecting  performance  in  the  workplace.  Topics 
discussed  include:  activity  limitations  data  sources,  prediction 
of  severity  of  disability,  adaptation  and  inherent  capacity, 

17  changes  in  work  activity  and  prediction  of  disability.  Functiona; 
limit  measures,  social  and  demographic  factors,  and  various 
consequence  of  functional  limitations  are  also  considered. 


It.  KEY  WORDS 


chronic  disease,  occupational  stress,  combined  stresses, 
functional  capacity,  response  limitations,  interactive  responses 


30.  NOTCS 


REPORT  DOCUMENTATION  PAGE 


1.  REPORT  n'JMcER 


«.  TiTUt  (mtd  Sublllld) 


i.  SOV'  ACCCUICN  NO^  1. 


Catalog  number 


A0247 


S.  tyre  op  report  »  PERIOD  COVERED 


Mixed  Exposures  to  Chemical  Hazards 


Jnl  review 


E.  PERFORMING  ORG.  REPORT  NUMBER 


T.  AUTMORf*; 


E.  contract  or  grant  number^*; 


Freundt  KJ 


>■  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS 


W  GERMANY  (FRG):  Univ  Heidelberg  Fac 
Med  at  Mannheim,  Dept  Toxicol  &  Pharmacol 


10.  PROGRAM  ELEMENT,  project,  TASK 
AREA  k  WORK  UNIT  NUMBERS 


11.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 


PUBLI CAT  I  ON 


12.  report  DATE 

1982 


IS.  NUMBER  OF  pages  AND  REFS 

33P  no  R 


IS.  security  CLASS.  (»t  IMt  twpvn) 


Occup  Hlth  Safety  1982  (8) ;6: 10-42 


'E  EXTRACT 

Discussions  of  toxicodynamic  interactions  (eg  at  receptor  sites) 
and  toxicokinetic  events  (eg  in  transport, metabolism,  transform¬ 
ation  and  disposal)  are  illustrated  with  examples  of  mixed 
toxics  encountered  in  mines,  foundries,  steel  working,  auto  repair, 
etc.  Metals  (Cr,Ni,  Cu,  Fe ,  Mn ,  Ti ,  Pb,  Zn),  gases  (mixed  irr- 
”  itants:  SO2,  O3,  NO2)  solvents  encountered  in  work  with  shoes, 
furniture,  fibers,  handicrafts,  painting);  plastics  chemicals, 
pesticides,  dusts,  and  drugs  in  context  of  mixed  exposure  are 
considered  in  this  analysis. 


IE.  KEY  WORDS 


multiple  chemical  exposures,  combined  stresses,  toxicity, 
pharmacokinetics,  metals,  gases,  solvents,  plastics,  drugs, 
interactive  responses 


DO,';ri1473  (MOO.) 


Corn  M,  Kotsko  N,  Stanton  D,  Bell  W,  Thomas  AP 

Response  of  Cats  to  Inhaled  Mixtures  of  Sulfur  Pioxide 
S02-NaCl  Aerosol  in  Air 

Arch  Environ  Hlth  1972;24:248 


Cowan  MJ,  Jenkins  LJ  Jr,  Coptis  LE  (NMRI) 

The  Navy's  Toxicity  and  Shipboard  Hazard  Evaluation  of 
Selected  Oil  Shale  and  Petroleum  Derived  Fuels 

Proc  9th  Conf  Envir  Toxicol,  Dayton,  1979,  pp  58-71 
DTIC  ADA-095576 


Cross  FT,  Palmer  R,  Filipy  RE,  Busch  RH,  Stuart  BO  (Battelle  PNWL) 
Study  of  Combined  Effects  of  Smoking  and  Inhalation  of 
Uranium  Ore  Dus',  Radon  Daughters,  and  Diesel  Oil  Exhaust 
Fumes  in  Hamsters  and  Dogs. 

Rept  to  NIEHS  from  BPNHVL,  Richland  WA,  PNL-2744,  1978 


Curley  MD,  Walsh  JM,  Burch  LS 

Behavioral  Effects  of  Morphine  on  Free-Operant  Avoidance 
under  Hyperbaric  Pressure 

Pharmacol  Biochem  Behav  1980  (Mar) ; 12 :413-417 


Darrouzet  J,  Sobrinko  DL 

Oreille  Interne,  Kanamycin,  et  Traumatisme  a  Aoustique 
Etude  Experimentale 

Rev  Bras  Cirurg  1963; 46: 783 


Davidovid  J,  Dehijadi  R,  Elcic  S,  Davidovic  V  (Belgr  Inst  Med  Doc) 
Effects  of  Noise  on  Resistance  to  Acute  Hypoxia  (Rus) 

Vo jnosanitatetski  Pregled  1965;22:625 


Davis  RR,  Brummett  RE,  Bendrick  TW,  Himes  DL 

The  Ototoxic  Interaction  of  Viomycin,  Capreomycin,  and 
Polymyxin  B  with  Ethacrynic  Acid 

Act9^^  Otolaryng  (Stockh)  1982  ( 3-4 ); 93 : 211-217 


Davydov  BI ,  Antipov  W,  Saksonov  PP  (USSR) 

Reaction  of  Irradiated  Organisms  when  Affeected  by  Acceleration 
of  Critical  Magnitude  (Rus) 

Cosmic  Res  (Kosm  Issledovan  USSR)  1965  (2 ); 3 : 256-258 


11 


Oiiles  WD,  lampietro  PF,  Higgins  EA  (FAA,  Civil  Aeromed  Inst) 
Combined  Effects  of  Altitude  and  High  Temperature  on 
Complex  Performance 

Human  Fact  1972  ( Apr ); 14 : 161-172 


Chiles  WD,  lampietro  PF,  Higgins  EA,  Vaughan  JA,  West  G, 
Funkhauser  GE  (FAA  Ofc  of  Av  Med) 

Combined  Effects  of  Altitude  and  High  Temperature  on 
Complex  Performance 

Kept  FAA-OAM-71-17,  1971;  DTIC  AD-729536 


Chisolm  JJ  (Johns  Hopkins  Univ  Balt  MD) 

Toxic  Interactions  of  Trace  Metals  in  Children 

NIH  Grant  1981+  Gen  Clin  Res  Ctr  RR52-21,  part  0001 


Clark  WG 

Change  in  Body  Temperature  after  Administration  of  Amino 
Acids,  Peptides,  Dopamine,  Neuroleptics,  and  Related  Agents 
Neurosci  Behav  Rev  1979  (Winter) ; 3 : 179-231 


Clarke  CA,  Evans  DA,  Harris  R,  McConnell  RB,  Woodrow  JC 
Genetics  in  Medicine;  Review  of  Pharmacokinetics 
Quart  J  Med  1968;37:183-219 


Clarkson  TW  (Univ  Rochester,  NY) 

Heavy  Metals  as  Environmental  Hazards  to  Man 
(Inorganic  and  Methylmercury ,  Cadmium,  Lead  Metabolism, 
multiple  factors  to  toxic  vulnerability) 

NIH  Grant,  1981+ ,  NIEHS  ES-P-1248 


Coates  JB  (FR  Germany,  Max  Planck  Instit,Bad  Kreuznach) 
Influence  of  Mechanical  Vibration  and  Noise  on  Peripheral 
Blood  Circulation  at  the  Skin  Level 

RAE-IAM  Farnborough  Library  Transl  1900;  DTIC  AD-B033841 
Date  not  avail. 


Collins  WE,  Gilson  RD,  Schroeder  DJ,  Guedry  FE  Jr  (FAA,  0AM) 
Alcohol  and  Disorientation-rel'ited  Responses.  3.  Effect 
of  Alcohol  Ingestion  on  Tracking  Performance  during  Angular 
Acceleration 

Rept  FAA-OAM-71-20,  1971;  DTIC  AD=728843 


Collins  WE  (FAA,  Ofc  Av 
Some  Effects  of  Sleep 
in  Static  and  Dynamic 
Rept  FAA-OAM-76-12, 


Med) 

Deprivation  on  Tracking  Performance 

Environments 

1976;  DTIC  AD-A-033331 


10 


Carker  MC,  Close  P 

Effects  of  Prior  X-irradiat ion  in  the  Survival  of  Mice  in 
Explosive  Decompression 
Aerosp  Med  1963; 24: 774 


Cerklewski  FL,  Forbes  RM 

Influence  of  Dietarv  Selenium  on  Lead  Toxicity  in  the  Rat 
J  Nutr  1976; 106: 778 


Cerklewski  FL,  Forbes  RM 

Influence  of  Dietary  Copper  on  Lead  Toxicity  in  the 
Young  Male  Rat 

J  Nutr  1977; 107: 143 


Chae  EV  (ROK) 

Influence  of  Temperature  on  Tolerance  of  Mice  to  Positive 
Radial  Acceleration 
J  Av  Med  1957; 5:51 


Chamberlain  AC 

Uptake  of  Lead  by  Inhalation  of  Motor  Exhaust 
Proc  Roy  Soc  Lond  B,  1975; 192:77 


Chambers  RM  CNADC  Warminster  PA) 

Effects  of  Positive  Pressure  Breathing  on  Performance 
During  Acceleration 

Rept  NADC-MA-6205 ,  July  1962 


Chameaud  J,  Perraud  R,  Chretien  J,  Masse  R,  Lafuma  J 

Experimental  Study  of  Combined  Effects  of  Inhalation  of 
Radon  Daughter  Products  and  Tobacco  Smoke 

Proc  19th  Ann  Hanford  Life  Sci  Sympos,  Richland  WA  Oct  1979 


Chandra  SV,  Saxena  DK 

(Hepatotoxicity  of  CCI4  potentiation  by  Manganese) 
Exp  Path  1975; 10:285 

Chen  KK,  Anderson  RC,  Steldt  FA,  Mills  CA 

Environmental  Temperature  and  Drug  Action  in  Mice 
J  Pharmacol  Exp  Ther  1943  (Oct);79:127 


Chernov  VM,  Liberman  SS 

The  Problem  of  the  Combined  Action  of  CO  and  Benzene  Vapor  (Rus) 
Farmakol  Toksikol  (USSR)  1947;10;22 


9 


Burk  RF 

Binding  of  Simultaneous  Administration  of  Inorganic  Selenium  and 
Mercury  to  a  Rat  Plasma  Protein 
Proc  Soc  Exp  Biol  Med  1974; 145: 782 


Burton  GG,  Corn  M,  Gee  JB,  Vasallo  D,  Thomas  A 

Absence  of  'Synergistic  Response'  to  Inhaled  Low  Concentration 
Gas-Aerosol  Mixtures  in  Healthy  Adult  Males 

Proc  9th  Ann  Air  Pollut  Med  Res  Conf,  Denver  July  1968 


Burton  GG,  Corn  M,  Gee  JB,  Vassallo  C,  Thomas  AP 

Response  of  Healthy  Men  to  Inhaled  Low  Concentration  of 
Gas-Aerosol  Mixtures 

Arch  Env  Hlth  1969; 18:681 


Busby  V»F  Jr  (MIT) 

Toxicity  and  Carcinogenicity  of  Fuel  Combustion  Products 
NIH  Grant  1981+  Envir  Hlth  Sci  Ctr:  NIEHS  ES-P30-2109 


Busnel  MC,  Lehmann  AG,  Busnel  RG 

Synergic  Effects  of  Noise  and  Anoth  Stress  on  Different  Types 
of  Behavior 

Proc  Congres  Mondiale  de  Med  et  de  Biol  de  I'Envir. 

Paris,  UNESCO  Publication  1974 


Busnel  RG,  Lehmann  AG 

Antagonistic  Effect  of  Sodi:iiii  Ascorbate  on  Ethanol-induced 
Changes  in  Swimming  Mice. 

Behav  Brain  Res  1980  ( Aug) ;4 : 351-356 


Cabe  PA,  Carmichael  NG,  Tilson  HA 

Effects  of  Selenium  Alone  or  in  Combination  with  Silver  or 
Arsenic  in  Rats 

Neurobehav  Tox  1979  (Winter) ; 4 : 275-278 


Calvery  HO,  Laug  EP,  Morris  HJ 

Chronic  Effects  on  Dogs  of  Feeding  Diets  Containing  Lead 
Acetate,  Lead  Arsenate,  and  Arsenic  Trioxide  in  Varying 
Concentrat ions 

J  Pharmacol  Exp  Ther  1938;  64:364 


CANADA  Defense  &  Civil  Instit  Envir  Med,  Downsview  Ont 

Physical  Fitness  and  Tolerance  to  Environmental  Stresses: 
Review  of  Human  Responses  on  Tolerance  to  and  Work  Capacity 
in  Hot,  Cold,  and  High  Altitude  Environments 
Rept  DCIEM  74- R- 1008,  1974 


-  8  - 


■  V 


Brand  KG  (Mayo  Fdtn,  Rochester  !!N) 

Etiological  Co-factors  in  Asbestos  Carcinogenesis  (mice) 
NIH  Grant  1981+  NIEHS  ES-R2101 


Brictson  CA,  Young  PA  (Dunlap  Assoc,  La  Jolla  CA) 

Measures  of  Navy  Workload  and  Performance  in  Stressful  En¬ 
vironments 

Final  Kept  to  ONR,  Envir  Physiol  Div,N00014-77-C-0066 
Report  No.  unknown,  1980 


Brieger  H 

Synergistic  and  Antagonistic  Physiological  Effects  of 
Exposure  to  Multiple  Air  Contaminants 
Indust  Med  Surg  1957  ( July ) ;26 : 315 


Broadbent  DE 

Differences  and  Interactions  between  Stresses 
Quart  J  Exp  Psychol  1963;15:205-211 


Brown  AL,  Vawter  FG,  Marberger  JP 

Temperature  Change  in  Human  Subjects  during  Exposure  to 
Lowered  Oxygen  Tension  in  a  Cool  Environment 
J  Av  Med  1952; 23:456 


Brown  M,  Vale  W 

Peptide  Effects  on  Thermoregulation 

Proc  4th  Intnl  Sympos  Pharmacol  of  Thermoreg  1981-1982 


Bullard  R  (Univ  Indiana  Schl  Med) 

Gaseous  Environment,  CO2 ,  Hypoxia,  and  Temperature  Regulation. 

Rept  on  Contract  DA49-007-md-847 ;  DTIC  AD-251656,  date  unavail. 


Burch  JD,  Howe  GR,  Miller  AB 

Tobacco,  Alcohol,  and  Asbestos  in  Etiology  of  Cancer  of 
the  Larynx;  a  Case-Control  Study 

J  Nat  Cane  Inst  1981  (6);  67:1219-1224 


Burgess  BF  Jr  (NADC,  Warminster  PA) 

Effect  of  Hypoxia  on  Tolerance  to  Positive  Acceleration 
NADC  Rept  MA-5905,  1959 


Burgess  BF  Jr  (NADC  Warminster  Pa) 

Effect  of  Temperature  on  Tolerance  to  Acceleration 
NADC  Rept  of  26  May  1959 


-  7  - 


Blagodatin  VM 

(Heat  and  Methyl  Methacrylate  Effects  on  Workplace  Performance) 
Gig  trud  (USSR)  1971  (4);48 


Blaschke  T  (Stanford  Univ,  CA) 

Kinetics  of  Drug-Drug  and  Drug-Disease  Interaction 
NIH  Grant  1981+  GM-R-22209 


Blatteis  CM  (Army  Res  Instit  Envir  Med,  Natick  MA) 

Thermoregulation  and  Heat  Production  during  Hypoxia,  Influence 
of  Cold  on  Metabolism 

Bull  NY  Acad  Sci ,  Spcl  Sympos  Issue,  1969;  pp  11-16 


Blatteis  CM  (Army  Res  Instit  Envir  Med,  Natick  MA) 

Shivering  and  Non-Shivering  Thermogenesis  during  Hypoxia 
Proc  Internat  Sympos  Environ  Physiol  and  Bioenerg,  Wash  DC 
1972;  pp  151-160 


Blatteis  CM,  Lutherer  LD,  (Army  Res  Inst  Envir  Med,  Natick  MA) 
Effect  of  Altitude  Exposure  on  Thermoregulatory  Response 
for  Man  in  Cold 

J  Appl  Physiol  1976  (Dec);41:848 


Blum  S,  Arp  EW,  Smith  AH,  Tyroler'HA  (Univ  NC  SPH) 

Stomach  Cancer  among  Rubber  Workers;  an  Epidemiological 
Investigation 

in  book:  Dusts  and  Diseases  (auth  not  avail)  1980;  pp  325-334 


Bommarito  CL,  Ramsey  NK 

Effects  of  Combined  Environmental  Stress  in  Humans 
Proc  Instit  Envir  Sci  1963;  pp  577-585 


Bouhuys  A,  Schilling  RS,  Van  de  Woestijne  KP 

(cigarette  smoking,  occupational  dust  exposure,  and  ven¬ 
tilation  capacity). 

Arch  Envir  Hlth  1969;19:793-797 


Bowman  JS,  Hagen  JM,  Von  Beckh  H  (NADC  Warminster  PA) 
Physiological  and  Psychomotor  Effects  of  Low  Altitude 
Combat  Maneuvering 

NADC-79-283-60  1979.  DTIC  AD-A080058 


Boyd  EM,  Boulanger  MA 

Insecticide  Toxicology:  Augmented  Susceptibility  to  Carbaryl 
Toxicity  in  Albino  Rats  Fed  Purified  Casein  Diets 
J  Ag  Food  Chem  1968; 16: 834 


6 


Barson  AV  Jr 

Human  Response  to  Hypoxia-Motion  Sickness  Stress  as  a  Predictor 
of  the  Space-sickness  Syndrome 

Pres  Intnl  Aerosp  Fed  Manila  Oct  1979 

USAF  Aerosp  Med  Res  Lab  Rept  AHRL-TR-79-86 ;  DTIC  ADA080306 


Bartlett  R,  Altland  P  (NMRI) 

Relation  of  Body  Temperature  and  Restraint  to  Altitude  Tolerance 
in  the  Rat 

J  Appl  Physiol  1959; 14: 188 


Battelle  Pacific  Northwest  Labs,  Richland  WA 

Dosimetric  and  Behavioral  Analysis  of  Microwave-Drug  Synergistic 
Effects  on  Operant  Behavior  in  the  Rat 

BPNWL  Report.  DTIC  ADA- 115 115  date  unknown 


Battelle  Pacific  Northwest  Lab  Richland  WA 

Combined  Effects  of  Smoking  and  Inhalation  of  Uranium  Ore  Dust, 
Radon  Daughters,  and  Diesel  Oil  Exhaust  Fumes  in  Hamsters  &  Dogs 
BPNWL  Prog  Rept  for  NIEHS,  Res  Tri  Pk  NC.  No  other  data  avail. 


Beaver  RW,  Brauer  RW,  Lahser  S 

Interaction  of  Central  Nervous  System  Effects  of  High  Pressure 
with  Barbiturates 

J  Appl  Physiol  1977;43;221 


Bell  KA,  Linn  Vrs,  Hazucha  M,  Hackney  JD,  Bates  DV 

Respiratory  Effects  of  Exposure  to  Ozone  and  Sulfur  Dioxide  in 
Southern  Californians  and  Eastern  Canadians 
Am  Ind  Hyg  Assoc  J  1977;38:696-706 


Berghage  TE,  Conda  KJ,  Armstrong  FW  (Nav  Exp  Div  Unit) 

Synergistic  Effects  of  Pressure  and  Oxygen  in  Relation  to  De¬ 
compression  Sickness  in  Mice 

Rept  NEDU  RR-22-73  of  June  1973,  DTIC  AD-774104 


Berry  G,  Newhouse  ML,  Turok  M 

Combined  Effects  of  Asbestos  Exposure  and  Smoking  on  Mortality 
from  Lung  Cancer  for  Factory  Workers 
Lance:^  1972;2:476-479 


Bizin  YP,  Gorban  GM,  Solomin  GI ,  Tikhonova  GP 

Evaluation  of  Hazard  Presented  by  Gas-off  Products  from 
Polymeric  Materials  Intended  for  use  in  Space  Cabins 
Rev  med  aeronaut  spat  1975  (1st  Qtr);12:125 


5 


Armstrong  RC 

Attenuation  of  Biological  Stress  from  Combined  Vibration  and 
Acceleration  by  Use  of  Pressure  Breathing 

Gen  Dynamics/Convair  Rept  GD/C-DBD-'65-024  Mar  11,  1965 


Ashton  R,  Roberts  VL 

Effects  of  Drugs  on  Vibration  Tolerance 
Arch  Int  Pharmacodynam  Ther  1965; 155:289 


Arseneva  M,  Beliaeva  LA,  Golobkina  AV 

Effects  of  Combined  Action  of  Acceleration,  Vibration,  and 
Radiation  on  Cell  Nuclei  of  Bone  Marrow  in  Mice  (Rus) 

Probl  Kosm  Biol  (USSR)  1965; 4: 373 


Bachrach  AJ  (NMRI) 

Cold  Stress  and  Diving 

Proc  Intnl  Conf  Dive  Tech  1981 
RR-1028,  Lond  Soc  Underwater  Tech  1981 


Baetjer  AM,  Horiguchi  S 

Effects  of  Environmental  Temperature  and  Dehydration  on 
Lead  Poisoning  in  Laboratory  Animals 
Proc  14th  Intnl  Congr  Occup  Hlth 
Excerpta  Med  In  Congr  Ser,  1963;62:795 


Bahor  RE  (NIH) 

Role  of  Liver  Lipid  in  Potentiation  of  CCI4  Toxicity 
Univ  Mich  Doctor  Dissert  1966 


Ballow  JE  (Battelle  Pacific  NW) 

Chemical  Characterization  and  Toxicological  Evaluation  of 
Airborne  Mixtures 

Report  from  BPNWL,  Richland  WA,  DTIC  AD-A102678,  date  unkwn 


Balmer  ME,  Smith  FA,  Leach  LJ,  Yuille  CL 

Effects  in  Liver  of  Methylene  Chloride  Inhaled  Alone  and 
with  Ethyl  Alcohol 

Am  Ind  Hyg  Assoc  J  1976; 37: 345 


Barney  CC  (Univ  Fla) 

Effect  of  Cycloheximide  on  Temperature  Regulation  in  Rats 
DTIC  AD-A073312,  Rept  on  NOn014-75-C-0199 ,  1979 


Antipov  W,  Davydov  BI ,  Panchenkova  EF,  Saksonov  PP 

Further  Researches  into  the  Effects  of  Ionizing  Radiation 
Combined  with  G  Loading  during  Space  Flight 
AFSAM  Transl  TT-R-941-1267 ;  DTIC  AD603197 
Pres  18th  Congr  Intnl  Aerosp  Fed  Belgrade  9/67 


Antipov  VV,  Cherno  GA,  Davydov  BI ,  Panchenkova  EF,  Saksonov  PO 
Reactivity  State  of  an  Organism  Subjected  to  Complex  Effects 
of  Space  Flight  Factors  (vibration,  acceleration,  gamma,  protons "^(Rus) 
Probl  Space  Biol  (Kosm  biol  USSR)  1968;6;387 


Antipov  W,  Davydov  BI,  Panchenkova  EF,  Saksonov  PP,  Vasin  MV 
Study  of  Reactivity  to  Transverse  Acceleration  and  Radio¬ 
protect  ants 

J  Astro  Sciences  1971;19:77-81 

Pres  21st  Congr  Intnl  Aerosp  Fed  Konstanz  10/70 


Antipov  W,  Davydov  BI ,  Saksonov  PP 

Estimating  Permissible  Ionizing  Radiation  Doses  by  using 
Extremal  Acceleration  Tolerance  as  a  Criteria  (Rus) 

Probl  space  biol  (USSR)  1968;6;433 


Antipov  W,  Davydov  BI 

Ck)mbined  Action  of  Various  Flight  Factors 
NASA  Trancil  .TT-P-13Q04  197Q 

Usnovy  kos  biol  med  (USSR)  1970  (Vol  2,  Pt  5,  Ch  l,p  1-182) 


Antipov  W,  Davydov  BI ,  Verigo  VV,  Svirezhev  YM 
Combined  Effects  of  Flight  Factors 

NASA  Transl  of:  Fdtns  of  Space  Biol  &  Med  (TT-F-15836) 
USSR  Acad  Sci , Pushchino  1975,  Vol  2,  Bk  2,  pp  639-667 


Antipov  V\^,  Davydov  BI 

Combined  Effects  of  Flight  Factors  on  Human  Organism  (Rus) 
Kosm  issledovaniia  1977  (Mar-Apr) ; 15 :286-297  (USSR) 


Aretinski  BV 

(Silica  and  Diesel  Exhaust,  Acceleration  of  Silicotic  Processes) (Rus) 
Trud  Centr  Instit  Profilak  Silikoza,  Sverdlovsk,  USSR 
1971;  p  100 


Arkadyenskii  AA 

Combined  Effect  of  Vibration  and  Noise  on  the  Human  Organism  (Rus) 
Gig  sanit  (USSR)  1962;10:25 


3 


Alvares  AP,  Kapelner  S,  Sassa  S,  Kappas  A 

Drug  Metabolism  in  Normal  Giildren,  Lead-Poisoned  Children, 
and  Normal  Adults 

Clin  Pharmacol  Ther  1975; 17: 179 


Alvares  AP,  Anderson  KE,  Conney  AH,  Kappas  A 

Interactions  between  Nutrient  Factors  and  Drug  Biotransformations 
in  Man 

Proc  US  Nat  Acad  Sci  1976; 73: 2501 


Alvares  AP 

Research  Review:  Interactions  between  Environmental  Chemicals 
and  Drug  Biotransformation  in  Man 
Clin  pharmacokinet  1978  (6); 3:462 


Amdur  MO  (MIT)  (xHSPH) 

The  Influence  of  Aerosols  on  the  Respiratory  Response  to  SO2 
Am  Indust  Hyg  Assn  Qtly  1957;18:149-155 

Amdur  MO,  Underhill  DW 

Effects  of  various  Aerosols  on  the  Response  of  Guinea  Pigs  to  SO2 
J  Air  Poll  Control  1968 ;203 : . , , . 


American  Pharmaceutical  Assn 

Evaluations  of  Drug  Interactions 
Publ  Wash  DC  1976 


Anders  MW  (Univ  Minn  Dept  Pharmacol) 

Environmental  Chemicals  as  Co-toxicants 

(CCI4  and  benzene,  the  role  of  SH  groups  in  their  toxicity 
and  the  mechanism  of  alcohol  potentiation  of  CCI4,  in  rats, mice) 
NIH  Grant  1981+  ES-R-953  (also  on  NIEHS  Review *Cmtee  to  1985) 


Andersen  KL,  Hellstrom  B,  Lorentzen  FV 

Combined  Effect  of  Cold  and  Alcohol  on  Heat  Balance  in  Man 
J  Appl  Physiol  1963; 18:975 


Andreyeva-Galanina  YT,  Alekseyev  SV,  Kaduskin  AV,  Kadyskina  YN, 
Suvorov  GA 

Biological  Modelling  and  Criteria  for  Standardization  of  General 
Vibration  and  Noise  (Rus) 

Vestn  akad  nauk  (USSR)  1973  (28); 30-37 


2 


Abaturova  EE,  Antipov  W,  Davydov  BI,  Demochkina  NG 

Changes  in  Certain  Biochemical  Indices  of  Animals  Subjected  to 
Acceleration  after  Exposure  to  Gamma  Irradiation(Rus) 

Prob  Space  Biol  (Ed  N  Sisyakian)  (USSR)  1968 ;6; 338 


Abidin  BI ,  Belkin  VI,  Malkuta  AN,  Yukhnovskii  GD 

Effect  of  Hyperoxic  Media  on  Stability  of  Rats  during  Acute 
CO  Exposure  (Rus) 

Kosm  biol  (USSR)  1972  (May);6;28 


Abidin  BI ,  Belkin  VI,  Kustov  VV 

Combined  Effect  of  Hypokinesis  and  Elevated  Oxygen  Concen¬ 
tration  on  Human  Resistance  to  CO  (Rus) 

Kosm  biol  (USSR)  1976  ( July ) ; 10 : 79 , 80 


Abidin  BI ,  Asiamolova  NM  Sgibnev  AK 

Effect  of  Some  Toxic  Gas  Compounds  on  Stability  of  Animals  under 
Acute  Hypoxic  Hypoxia  (polymer  decomposition  products )( Rus ) 
Probl  cosm  biol  (USSR)  1977  16:154 


Abidin  BI ,  Belkin  VI,  Kustov  VV,  Kondratyev  AN 

The  Combined  Effect  of  CO  and  Normobaric  Hyperoxia  in 
Animals  (Rus) 

Kosm  biol  (USSR)  1978  (12);6:63 


Abidin  BI ,  Kustov  W,  Belkin  VI,  Kondryatev  AN 
Combined  Effect  of  CO  and  Hypokinesia  (Rus) 

Kosm  biol  (USSR)  1979  (5); 13:44-48 

Trans  1  Sp  biol  &  aerosp  med  1979  (5); 13:63-68 


Abou-Donia  M  (Duke  Univ  Pharmacol  Dept) 

Occupational  Neuropathy  in  Industrial  Chemicals 
(chicks,  organic  phosphates,  combined  effects  interactions) 
NIH  Grant  1981+  OH-R-823 


Allen  G  (RAE  I  AM  Farnborough  England) 

Combined  Stress  Effects  in  Human  Communication  and  Motion 
Sickness  Biodynamics 

In:  Performance  and  Biodynamic  Stress,  Inluence  of  Inter¬ 
acting  Stress  on  Performance 
NATO  AGARD  1973.  DTIC  AD  755081 


Alt  land  PD,  Bruback  HF.  Parker  MG,  Dieter  MP,  Murayama  M 
Effects  of  Smoke  on  Tolerance  of  Rats  to  Hypoxia 
Am  J  Physiol  1971;30:352 


REPORT  DOCUMENTATION  PAGE 


'  RCPCMT  NJMBEn 


4.  title  Cantf  5u*>iri«; 


I.  TYPt  or  RcroMT  •  remoo  covcrcd 


Hypersusceptibility  and 'Genetic  Problems  Jnl  review 
in  Occupational  Medicine,  A  Consensus  ' 

Report 


AUTHO«f*J 


Stokinger  HE,  Scheel  LD 


«.  PcnroKMiNS  OMO.  reroNT  HUMaen 


•.  CONTKACT  on  ohaht  NUMsema; 


».  penroMMiNG  onoANiZATioN  name  and  adoress 

NIOSH,  Div  Labs,  Toxicol  Br,  Cincinnati 
OH 


11.  CONTROLLING  omCE  NAME  ANO  ADDRESS 


PUBI.I  CATI  ON 


10.  RROORAM  ELEMENT.  PROJECT,  TASK 
AREA  *  WORK  UNIT  NUMEERS 


tt.  REPORT  DATE 

1973 


IS.  NUMWER  or  PACES  AND  RCPS 

lOP  43R 


IS.  SECURITY  CLASS,  (mi  Mia  aapMi; 


J  Occup  Med  1973  (7) ; 15 ;564-573 


IS  EXTRACT 

Kinds  of  basic  problems  discussed  are:  missing/deficient  essential 
substance;  deficiency  or  absence  of  enzyme  system;  alteration  of 
cell  transport  of  metabolite;  abnormal  antibody  production;  and 
abnormal  proteins,  For  each  selected  topic  is  considered:  the  rel¬ 
ative  frequency  of  the  disorder;  specific  environmental  traits  tha1 
'’can  precipitate  the  abnormal  response;  tests  for  the  lesion  re¬ 
commended  for  industry;  and  status  of  acceptance  of  industrial 
testing.  Of  92  human  disorders  where  a  genetically  determined  eg 
enzyme  deficiency  has  been  identified,  5  were  selected  which  meet  j 
certain  prerequisites  for  improving  effectiveness  and  reducing  ' 
'•■risk  on  the  job.  These  are  developed  in  detail:  serum  antitrypsin  ! 
deficiency;  glucose-6-pd;  CS2  hyperreactivity;  abnormal  antibody 
production;  hemoglobins  in  sickle  cell  anemia. 


If.  KEY  WORDS 

genetic  lesions,  toxic  susceptibility,  immunopathology , 
interactive  responses 


DO, "2:“,  1473  (MOO.) 


REPORT  DOCUMENTATION  PAGE 


.  ncpokt  NUMaER 


4.  title  ('•nrf  SubtIlUJ 


3.  eOVT  ACCESSION  NO 


Nutrient-Toxicant  Interactions: 
Susceptible  Populations 


7.  AUTHOnr«> 

Mahaffey  KR,  Vanderveen  JE 


t.  RERFORMINS  ORSANIZATION  NAME  ANO  AOORESS 

FDA  Bur  Foods  Div  Nutr  Eash  DC 


CATALOO  NUMBER 


A0255 


S.  TYRE  or  RCRONT  A  REWOO  COVERED 


Jnl  article 


S.  RERP0RMIN8  ORO.  RSRORT  NUMBER 


ontract  or  orant 


to.  RROORAM  CLCMCNT.  RROJCCT.  TAOX 
ARKA  i  WORK  UNIT  NUMRIRf 


1  I.  CONTROL  LINO  ORFICS  HAMC  ANO  AOORCSS 


iZ.  RCRORT  OATt 

1979 


PU8UI  CAT!  ON 


IS.  SCCURITY  CLASS,  (mt  thU  rwptt) 


Environ  Hlth  Perspect 
1979  (4);29:81-87 


tS  eXTRACT 

Nutrition  and  susceptibility  to  diseases  and  altered  effects  of 
toxic  substances  are  discussed.  Topics  covered  include:  mechanisms 
of  interactions  and  point  of  NTI. Inf luence  of  nutrients  on  cell 
toxicity  by  sequestering  mechanisms,  competition  for  absorption; 
nutrient  aids  in  metabolizing  some  toxics  to  inactive  form; 
’’enhanced  toxic  effects  in  malnutrition;  interaction  at  enzyme-  j 
controlled  synthesis  steps;  severities  of  nutritional  deficien-  I 
cies  as  measured  by  toxicity  increases;  and  a  variety  of  topics 
concerning  modulation  of  the  toxicity  of  heavy  metals  by  form, 
content,  adequacy  of  diet. 


1«.  KEY  WORDS 


nutrients,  toxicants,  combined  stresses,  disease  susceptibility, 
undernutrition,  interactive  responses 


DC  1473  (MOO. 


Davydov  BI,  Antipov  W,  Tikhonchuk  VS  (USSR) 

Biological  Interactions  between  RF  Electromagnetic  Waves 
and  Ionizing  Radiation  (Rus) 

Kosra  Issledovan  1974  ( 1) ; 12 : 114(USSR) 

Transl, : Cosmic  Res  1974  (1);12:.... 

Davydov  BI ,  Antipov  VV  (USSR) 

Some  General  Principles  for  Studying  the  Combined  Effect  of 
Space  Flight  Factors  (Rus) 

Kosm  Issledovan  (USSR)  1974  (3-4) ;285-298 


Davydov  BI ,  Antipov  W  (USSR) 

Organism  Reactions  to  Hypoxia  following  Exposure  to  Gamma 
Radiation  (Rus) 

Kosm  biol  Aviakosm  med  (USSR)  1977  (4);55  JPRS  69904 


Dean  RD,  McGlothlen  CL,  Monroe  JL 

Effects  of  Combined  Heat  and  Noise  on  Human  Performance, 
Physiological  and  Subjective  Estimates  of  Comfort  and 
Performance 

Boeing  Co  Seattle  Report  BOE-D2-90540 ,  1964 


Dehne  EJ 

Effects  of  Environmental  Temperature  on  Susceptibility  to 
Toxic  Industrial  Agents 

Thesis  Submitted  to  Johns  Hopkins  Schl  Hyg  &  Publ  Hlth  1955 


De  Walden-Galuszko  K,  Krummis-Lozowski  J  (Poland) 

Some  Physical  and  Vegetative  Reactions  in  Shipyard  Workers 
Exposed  to  the  Action  of  Noxious  Chemical  Compounds 

Bull  Instit  Marit  Trop.Med  Gdynia  (Poland)  1975  ( 3-4) ; 26 : 337-351 


Dewey  WC  (Colorado  State  Univ,Rad  &  Rad  Biol  Dept,  Ft  Collins) 
Molecular  Mechanisms  of  Radiosensitizing  by  Hyperthermia 
(In  Mammals) 

NIH  Grant,  1981+,  NCI  CA-R18334 


Dewhirst  MW  (Univ  Ariz,  Tucson) 

Heat  and  Radiation  Effects  in  Tumor  Microcirculation 
NIH  Grant  1981+  NCI  CA  R-29896 


Diggle  WM,  Gage  JC 

Toxicity  of  Oxygen  in  the  Presence  of  Oxides  of  Nitrogen 
Brit  J  Indust  Med  1955 ; 12 ;60-64 


12 


Dilley  JV,  Tyson  CA,  Newell  GW  (SRI  Intnl,  Menlo  Pk  CA) 
Mammalian  Toxicity  Evaluation  of  TNT  Wastewaters.  2. Acute 
and  Subacute  Mammalian  Toxicity  of  TNT  and  LAP  Mixture. 

Final  Rept  on  DAMD-17-76-C-6050,  Sept  1978  DTIC  AD-A080957 


Di  Stefano  V  (Univ  Rochester) 

Carbon  Dosulfide  Toxicity;  Effects  of  Catecholamines 
NIH  Grant,  1981+,  NIEHS  ES-R2039 


Dolkas  CB,  Stewart  JD 

Effect  of  Combined  Linear  and  Oscillating  Acceleration  on 
Pilot  Attitude  Control  Capabilities 
NASA  Rept  TN-2710,  March  1965 


Drasche  H,  Finzel  L,  Marteschei  H,  Meyer  R 

Survey  of  some  Occupational  Medical  Aspects  of  Exposure 
to  Oil  Mists 

Zentr  Arbeitsmed  Arbeitsschutz  1974  (10);24:305 


Duane  TD  (NADC,  Johnsville,  PA) 

Human  Tolerance  to  Combined  Accelerations 
NADC  Rept  MA-L-5207,  1952 


DuBois  KP 

Potentiation  of  the  Toxicity  of  Organophosphorus  Compounds 
Adv  Pest  Control  Res  1961;4:117-151 


Dumelin  EE,  Dillard  CJ,  Tappel  AL 

Breath  Ethane  and  Pentane  as  Measures  of  Vitamin  E  Protection 
of  Macaca  radiata  against  90  Days  of  Exposure  to  Radiation 
Environ  Res  1978;  15:38 

Eckardt  RE 

Industrial  Intoxications  which  may  Stimulate  Ethyl  Alcohol  Intake 
Indust  Med  Surg  1971; 40: 30 


Egle  JL  Jr,  Hudgins  PM 

Dose-dependent  Sympathomimetic  and  Cardioinhibitor  Effects  of 
Acrolein  and  Formaldehyde  in  the  Anesthetized  Rat 
Tox  Appl  Pharmacol  1974; 28: 358 


El  Gazzar  RM, 

Influence  of  Dietary  Zinc  on  Lead  Toxicity  in  Rats 
Tox  Ltrs  1978;2:227 


13 


Engstrom  J,  Bjurstrom  R 

Exposure  to  Xylene  and  Ethylbenzene,  2,  Concentration  in 
Subcutaneous  Adipose  Tissues 

Scand  J  Vfork  Environ  Hlth  1978; 4: 195 


Epp  ER  (Mass  Gen  Hosp  Boston) 

Radiation  Sensitization  Applied  to  Cancer  Radiobiology 
NIH  Grant,  19814,  NCI  CA-R18614 


EUROPEAN  SPACE  AGENCY 

Influence  of  Hyperbaric  Environment  in  Combination  with 
Workload  and  Confinement  on  Hviman  Information  Performance 
ESA  Trans 1  TT-567 


Ettema  JH,  Zielhuis  RC 

Physiological  Parameters  of  Mental  Load 
Ergonom  1971 ; 14 ; 137-144 


Falk  HL,  Jurgelski  W  Jr 

Health  Effects  of  Coal  Mining  and  Combustion;  Carcinogens 
and  Co  factors 

Envir  Hlth  Perspect  1979;33:203-226 


Farkas  CS 

Importance  of  Interactions  between  Nutrients  and  Environmental 
Contamination  as  a  Factor  in  Experimental  Design  in  Toxicol¬ 
ogical  Research,  with  Emphasis  on  Selenium  and  Ascorbic  Acid 
Sci  Total  Environ  1978  (2);9:149 


Farry  DE  ' 

Tolerance  of  Mice  X-irradiation  in  an  Oxygen-rich  Environment 
to  Explosive  Decompression 
Aerosp  Med  1964; 35:459 


Felts  WK  (USAF  Tyndall  AF  Eng  &  Svc  Ctr) 

Air  Pollutant  Testing  for  Hypergolic  Fuels  in  Vapor  Scrubbers 
at  Cape  Canaveral  Air  Force  Station 
Rept  AFESC/ESL-TR-80-58,  Oct. 1981 


Ferri  S,  Reina  RA,  Santagostino  A,  Scoto  GM,  Spadaro  C 

Effects  of  Metankaphalin  on  Body  Temperature  of  Normal  and 
Morphine-Tolerant  Rats 

Psychopharmacol  1978;58:277-281 


14  - 


Ferris  BG  Jr  (Harvard  SPH) 

Health  Effects  of  Exposure  to  Low  Levels  of  Regulated 
Air  Pollutants,  a  Critical  Review 

Air  Poll  Control  Assoc  J  1978  (May); 28: 482 


Fine  Hi  VN,  El  Gazzar  RM 

Interaction  of  Lead  and  Zinc  in  Prothrombin  Activity  in  Rats 
Toxicol  Ltr  1977; 1:33 


Finkelman  JM,  Zeitlin  LR,  Romoff  RA,  Friend  HA,  Brown  LS 
Conjoint  Effect  of  Physical  Stress  and  Noise  Stress  on 
Information  Processing  Performance  and  Cardiac  Response 
Human  Fact  1979  (1); 21: 1-6 


Fletcher  BL,  Tappel  AL 

Protective  Effects  of  Dietary  Alpha-tocopherol  in  Rats 
Exposed  to  Toxic  Levels  of  Ozone  and  Nitrogen  Dioxide 
Environ  Res  1973;6:165 


Forney  RB,  Hughes  FW 

Meprobamate,  Ethanol,  or  M-E  Combinations  on  Performance  of 
Human  Subjects  under  Delayed  Audio  Feedback  (DAF) 

J  Psychol  1964;57:431 


Forney  RB,  Hughes  F'W 

Combined  Effects  of  Alcohol  and  Other  Drugs 
Book,  CC  Thomas,  Springfield  IL,  1969 


Francesconi  R,  Fine  BJ,  Kobrick  JL  (US  Army  Res  Instit  Envir  Med) 
Heat  and  Simultaneous  High  Altitude  Effects  on  Biochemical 
Indices  of  Stress  and  Performance 

Rept  ARIEM-18/76,  1976;  DTIC  ADA-027548  , 


Francesconi  R,  Mager  M  (US  Army  Res  Instit  Envir  Med,  Natick  MA) 
Alcohol  Consumption  in  Rats,  Effects  on  Work  Capacity  in  Heat 
J  Appl  Physiol  1981;50:1006 


Frank  NR,  Amdur  MO,  Whittenberger  JL  (Harvard  SPH  Boston) 

A  Comparison  of  the  Acute  Effects  of  SO2  Administered  Alone 
or  in  Combination  with  NaCl  Particles  on  the  Respiratory 
Mechanisms  of  Health  Adults 

Int  J  Air  Water  Poll  1964 ;8: 125 


15  - 


Freed  V  (Oreg  State  Univ  Envir  Hlth  Sci  Ctr  Corvallis) 

Toxicity  of  Environmental  Chemicals 

NIH  Grant,  1981+,  NIEHS  EH-P210  (EHSC) . Includes  these  projects; 
Pierce,  D. Multifactors  Experiments  with  Quantitative  and  Longi¬ 
tudinal  Response; 

Weber,  L.  Theoretical  Models  of  Complex  Interaction  with 
Toxic  Agents  in  Environment- 


Fregly  MJ 

Comments  on  Cross-Adaptation 
Environ  Res  1969; 2:435 


Fregly  M  (Univ  Fla,  Dept  Physiol,  Gainesville) 

Effects  of  Chronic  Exposure  to  Cold,  Hypoxia  and  Both 
Combined  on  Water  Exchange  in  Rats 

Report  of  1974  on  ONR  N00014-68-A-0173-0007 ;  DTIC  ADA-002769 


Freinkel  NB,  Metzger  E,  Harris  E,  Robinson  S,  Mager  M  (USARIEM) 
The  Hypothermia  of  Hypoglycemia 
New  Engl  J  Med  1972 ;287: 841 


Frost  DV 

(Additive  Toxicity  of  Arsenic  and  Selenium  in  Drinking  Water) 
Proc  Cornell  Nutr  Conf  for  Feed  Mfrs,  1967,  pp31-40 


Fuhrmann  FA 

Effect  of  Body  Temperature  on  Drug  Action 
Physiol  Rev  1946  (Apr);26:247 


Fuhrmann  FA  (UNESCO) 

(Analytical  Models  for  Combined  Effects  of  Temperature  and 
Chemical  Agents) 

Revs  of  Res,  UNESCO,  Paris  1963;  pp  223-237 


Gamberale  F,  Annwall  G,  Hultengren  M 

Exposure  to  Xylene  and  Ethylbenzene,  3.  Effects  on  Central 
Nervous  System 

Scand  J  Work  Environ  Hlth  1978  (4);  :204 


Gambino  JJ,  Billings  MS,  Lamson  BG,  Bennett  LR 

Effects  of  Postirradiation  Chronic  Cold  Stress  on  Irradiated  Rats 
Rept  from  USAF  Schl  Av  Med  SAM-61-50  1950 


Gant her  HE, 

(Failure  of  Arsenic  to  Provide  Protection  Against  Selenium, 
when  Given  with  Feed  Instead  of  Water) 

J  Nutr  1962; 77:408 


16 


Ganther  H,  Goudie  C,  Sunde  ML,  Kopecky  MJ,  Wagner  P, 

Sang-Hwan  0,  Hoekstra  WG 

Selenium  and  the  Decreased  Toxicity  of  Methylmercury  Added  to 
Diets  Containing  Tuna 
Sci  19 72; 175: 1122 


Gasiewicz  TA,  Smith  JC 

Interactions  of  Cadmium  and  Selenium  in  Rats  Plasma  in  Vivo 
and  in  Vitro. 

Riochem  Biophys  Acta  1976; 428: 113 


Giacchino  J,  Horowitz  BA,  Horowitz  JIl  (Univ  Cal  Davis) 
Thermoregulation  in  Unrestrained  Rats  During  and  After 
Exposure  to  1.5-4  G 

J  Appl  Physiol  1979  (  Jiine)  ;46  : 1049 


Gillette  JR 

Environmental  Factors  in  Drug  Metabolism 
Fed  Proc  1976; 35: 1142 


Gohlke  R 

Kombinierte  Uraweltf aktoren  am  Arbeitsplatz  im  Morphologische 
Bild  (Ger) 

Z  Aertzl  Fortbild  (Jena)  1975; 69:505 


Gorodnova  NV,  Tartakovskaja  LP  (USSR) 

(Combined  Effects  of  Chemical  and  Physical  Factors:  Vibration, 
Lead,  Mercury,  Polyneuritis  in  Miners, etc) 

Book,  Sverdlovsk  Inst it  Hyg,  (USSR),  1972 


Goroshinskaia  lA,  Grabovskova  LL,  Bronovitskaia  ZG,  Krichevskaia  AA 
(Rostov,  USSR) 

Brain  Monoamine  Oxidase  Activity  during  Cold  Adaptation  and 
Under  Combined  Effects  of  Cold  and  Hyperbaric  Oxygenation 
Fiziol  Zh  (USSR)  1981  (11) ;67: 1611-1616 


Greenbaum  LJ,  Dickson  LG,  Jackson  DL,  Evans  DE 

Toxicological  and  Physiological  Effects  of  Bromotrif luoromethane 
in  Hyperbaric  Atmospheres 

Toxicol  Appl  Pharmacol  1972;21:1-11 


Grether  WF  (USAF  Aerosp  Med  Res  Lab  ffPAFB  OH) 

Effects  on  Human  Performance  of  Combined  Environmental  Stresses 
Rept  AMRL-TR-70-68,  1970;  DTIC  AD727041 


Grether  WF,  Harris  CS,  Mohr  GC,  Mixon  CW,  Ohlbaum  M,  Sommers  HC, 
Thaler  VH,  Veghte  JH  (USAF  Aerosp  Med  Res  Lab  WPAFB  OH) 

Effects  of  Combined  Heat,  Noise,  and  Vibration  Stress  on 
Human  Performance  and  Physiological  Functions. 

Rept  AMRL-TR-71-9  1971 


Grether  WF  (USAF  Aerosp  Med  Res  Lab,  WPAFB  OH) 

Experiments  on  Effects  of  Heat,  Noise,  and  Vibration  Stress 

In:  Performance  and  Biodynamic  Stress,  Influence  of  Interacting 
Stresses  on  Performance,  NATO-AGARD  Monogr  1973  DTIC- AD- 755634 


Grether  WF,  Harris  CS,  Ohlbaum  M,  Sampson  PA,  Guignard  JC 
(USAF  Aerosp  Med  Res  Lab  WPAFB  OH) 

Further  Study  of  Combined  Heat,  Noise,  and  Vibration  Stress 
Rept  AMRL-TR-71-131  1971;  DTIC  AD- 746083 


Grigorova  R,  Binnewies  S 

(Increased  Toxicity  from  Combined  Organophosphorus  Insecticides 
and  High  Temperature) 

Int  Arch  Arbeitsmed  1973; 31:295 


Groth  DH,  Vignati  L,  Lowry  L,  Mackay  G,  Stokinger  HE 

Mutual  Antagonism  and  Synergistic  Effects  of  Inorganic  Selenium 
and  Mercury  Salts  in  Chronic  Experiments 

In:  Proc  6th  Ann  Conf  on  Trace  Substances  in  Environmental  Hlth 
Univ  Missouri  1972 


Groth  DH,  Stettler  L,  Machey  G 

Interactions  of  Mercury,  Cadmium,  Selenium,  Tellurium,  Arsenic, 
and  Beryllivim 

P  527  in:  Effects  and  Dose-Response  Relations  of  Toxic  Metals 
(Nordberg  GF,  Ed),  Book,  Elsevier  1976 


Guignard  JC  (Univ  Dayton,  OH) 

Performance  and  Physiological  Effects  of  Combined  Stresses, 
including  Vibration 

In  Vibration  and  Combined  Stresses  in  Advanced  Systems, 
NATO-AGARD  Monogr,  1975 


Gutewort  R,  Ponsold  W  (DDR  Germany) 

Increased  Toxicity  of  Carbon  Tetrachloride  Induced  by  Nicotinic 
Acid 

Z  Gesam  Hyg  1981  (6) ;27:433-435 


Haavik  CO 

Profound  Hypothermia  in  Mammals  Treated  v?ith  Tetrahydro¬ 
cannabinol,  Morphine,  or  Chlorpromazine 
Fed  Proc  1977;36:2592-2598 


Haffner  JF,  Morland  J,  Seteklev  J,  Stromsaether  CE,  Danielsen  A, 
Frivik  PT,  Dybina  F 

Mental  and  Psychomotor  Effects  of  Diazepam  and  Ethanol 
Acta  Pharmacol  Toxicol  1973;32:161-178 


Hall  CE,  Schneider  M,  Hall  0 

Increased  Sensitivity  of  X-irradiation  Exhibited  by  Stressed  Rats 
Rad  Res  1962; 17: 118 


Hall  FG,  Salzano  J  (Duke  Univ) 

Respiratory  and  Circulatory  Responses  of  Hypothermic  Animals 
to  CO2  Stress 

USAF  Aerosp  Med  Res  Lab  WPAFB  Rept  WADD-TR-60-82 ,  1960 


Hall  L,  Burton  D 

Acclimation  Temperature:  an  Important  Factor  in  Power  Plant 
Chlorination  Studies  with  Larval  White  Perch 
J  Toxicol  Environ  Hlth  1981; 7:941 


Hamernik  RP,  Henderson  D,  Salvi  R  (Syracuse  Univ  Aerosp  Engrg) 
Potential  for  Interaction  of  Low-Level  Impulse  and  Continuous 
Noise 

Rept  to  USAF  Aerosp  Med  Res  Lab  WPAFB,  AMRL-TR-80-68 
DTIC  ADA- 109430 


Hamilton  DL,  Valberg  LS 

Relation  between  Cadmium  and  Iron  Absorption 
Am  J  Physiol  1974 ;227 : 1033 


Hamilton  P,  Copeman  A 

Effect  of  Alcohol  and  Noise  on  Components  of  Tracking 
and  Monitoring  Test 

Brit  J  Psychol  197061:149 


Hankinson  JL,  Reger  RB  (NIOSH  Morgantown  Appalachian  Lab) 
Maximum  Expiratory  Flows  in  Coal  Miners  (smoking  and  coal 
dust  additive  effects  on  airway  obstructive  disease) 

Am  Rev  Resp  Dis  1977;116:175-180 


19 


Harris  CS,  Shoenberger  RW  (USAF  Aerosp  Med  Res  Lab  WPAFB  OH) 
Combined  Effects  of  Noise  and  Vibration  on  Psychomotor 
Performance 

Rept  AMRL-TR-70-14  1970 


Harris  CS,  Sommer  HC  (USAF  Aerosp  Med  Res  Lab  WPAFB  OH) 

Combined  Effects  of  Noise  and  Vibration  on  Mental  Performance 
Rept  AMRL-TR- 70-21,  1971;  DTIC-AD-731146 


Harris  CS,  Shoenberger  RW  (USAF  Aerosp  Med  Res  Lab  WPAFB  OH) 
Combined  Effects  of  (Broadband)  Noise  and  (Complex  Waveform) 
Vibration  on  Cognitive  Performance 
Rept  AMRL-TR-79-48 


Hartman  BO,  Hale  HB  (USAF  Schl  Aerosp  Med,  Brooks  AFB  TX) 
Findings  on  the  Cost  of  Flying  Transport  Missions 

In:  Performance  and  Biodyi,namic  Stress:  Influence  of 
Interacting  Stresses  on  Performance,  NATO-AGARD  Monog.  1973 


Hewlett  PS,  Placket  RL 

Similar  Joint  Action  of  Insecticides 
Nature  (Lond)  1952  (2  Feb); 169: 189 


Higgins  EA,  Davis  AW  Jr,  Fiorica  V,  lampietro  PF,  Vaughan  JA, 
Funkhouser  GE  (FAA  Ofc  Av  Med) 

Effects  of  Two  Antihistaminic-containing  Compounds  on 
Performance  at  Three  Altitudes 

Rept  FAA-OAM-08-15,  1968;  DTIC  AD-676502 


Higgins  EA,  Fiorica  V,  Thomas  AA,  Davis  HV  (FAA  Ofc  Av  Med) 

The  Acute  Toxicity  of  Brief  Exposure  to  HF,  HCl,  NO2,  and  HCN 
Single  and  in  Combination  with  CO  (aircraft  fire  combustion 
products ) 

Rept  FAA-OAM-TR-71-41,  1971;  DTIC  AD-735160 


Higgins  EA,  Chiles  WD,  McKenzie  JM,  Davis  AW  Jr,  Funkhouser  GE, 
Jennings  AE,  Mullen  SR,  Fowler  PR  (’^AA  Ofc  Av  Med) 

Effects  of  Lithium  Carbonate  on  Performance  and  Biochemical 
Functions 

Rept  FAA-OAJI-TR-77-17,1977 


Higgins  EA,  Chiles  WD,  McKenzie  JM,  Jennings  AE,  Funhouser  GE, 
Mullen  SR  (FAA  Ofc  Av  Med) 

Effects  of  Altitude  and  Two  Decongestant-antihistaminic  prep¬ 
arations  on  Physiological  Functions  and  Performance 
Rept  FAA-OAM-TR-78-19,  1878;  DTIC  ADA-054793 


20 


Hollowell  CD,  Mikson  RR 

Sources  and  Concentrations  of  Organic  Compounds  in  Indoor 
Environments 

Bull  NY  Acad  Med  1981  ^0); 57: 962 


Honkasado  A,  Kytt  AI ,  Partanen  T 

Stresses  in  the  Work  Environment  msu  be  Seen  in  Its  Total 
Perspective 

Nord  Med  1981  (l);96:5-7 


Horowitz  JM,  Horowitz  BA  (Univ  Cal  Davis  Dept  Anim  Physiol) 
Thermoregulation  in  Rats:  Effect  of  Varying  Duration  of 
Hypergravic  Fields 

NASA  CR- 163481,  1980;  Ann  Rept  on  Contr  MSC-2234 


Hubbard  RW,  Bowers  WD  J  ,  Mager  M 

Study  of  Physiological,  Pathological,  and  Biochemical 
Changes  in  Rats  with  Heat  and/or  Work-Induced  Disorders 
Israel  J  Med  Sci  1976; 12: 884 


Hughes  FW,  Forney  RB 

Combined  Effects  of  Alcohol  and  other  Drugs 
Quart  J  Study  Ale  1964; 2-: 1085 


lampietro  PF,  Fiorica  V,  Dille  JR,  Higgins  EA,  Funkhouser  G, 
Moses  R  (FAA  Ofc  Av  Med) 

Problems  in  Aviation  Personnel:  Influence  of  a  Tranquilizer 
on  Temperature  Regulation  in  Man 

Rept  FAA-OAM-66-14,  1966;  DTIC  AD-638733 


lampietro  PF,  Melton  CE  Jr,  Higgins  EA,  Vaughan  JA,  Hoffman  SM, 
Funkhouser  GE,  Saldivar  JT  (FAA  Ofc  Av  Med) 

High  Temperature  and  Performance  in  a  Flight  Task  Simulator 
Rept  FAA-OAM-72-17,  1972;  DTIC-AD-746057 


I ARC  (Intnl  Agency  for  Res  on  Cancer,  Lyons, France) 

Chemicals  and  Industrial  Processes  Associated  with  Cancer 
in  Humans 

Suppl  1  to  lARC  Monogr:  Evaluation  of  Carcinogenic  Risk 
of  Chemicals  to  Hiimans,  1980 


lARC  (Intnl  Agency  for  Res  on  Cancer,  Lyons , France) 

Air  Pollution  and  Cancer  in  Han 
I  ARC  Sci  Publ  16,1977 

(Includes  carcinogenic  interactions  of  hydrocarbons) 


Ivanovich  E,  Antov  G  (USSR) 

Biochemical  Changes  in  Some  Parenchymal  Orans,  due  to  Com¬ 
bined  Vibration  and  Noise  Action 

Proc  Int  Cong  Acoust  Madrid  July  1977 

-  21  - 


Jakinbov  JA,  Kacharov  AK 

Combined  Actions  of  Toxic  Substances  with  High  Temperatures  (Rus) 
Vopros  gig  i  toksik;  pesticidov  S  145-148, 

Medicine,  Moscow  USSR  1970  < 

Jawetz  E 

The  Use  of  Combinations  of  Antimicrobial  Drugs  ^ 

Ann  Rev  Pharmacol  1968;8:151-170 


Jerison  HJ  (USAF  Aerosp  Med  Res  Lab  WPAFB  OH) 

Effect  of  a  Combination  of  Noise  and  Fatigue  on  a  Complea 
Coxmting  Task 

Rept  WADC-TR-55-360,  1955 


Jones  HS,  Fowler  BA 

Biological  Interactions  of  Cadmium  with  Calcium 
Ann  NY  Acad  Sci  1980;355:309-318 


Kagawa  J,  Toyama  T 

(Exercise  combined  with  ozone,  sulfur  dioxide,  or  sulfuric  acid; 
effects  on  pulmonary  function) 

Arch  Envir  Hlth  1975; 30: 36 


Kallman  RF  (Stanford  Univ  CA) 

Combined  Modalities  Treatment,  Cell,  Tumor,  and  Tissue  Effects 
NIH  Grant, 1981+ ,  NCI  CA-R25990 


Kapkaev  EA,  Suhanova  VA  (USSR) 

(Combined  Effects  of  heat  and  di vinyl  methylstyrene  at  workplace) 
Gig  trud  (USSR)  1968  (5); 11-15 


Kar  AB,  Das  RP,  Mukerji  FN 

Cadmium-Induced  Changes  in  Gonads  of  Rats  by  Zinc  and 
Selenium:  a  Stusy  in  Antagonism  of  Metals  in  the  Biological 
System 

Proc  Nat  Inst  Sci  India  1960 ;26(B) :40-50 


Karapet j an  SO  (USSR) 

(Heat  and  Formaldehyde  Effects  in  the  Resin  Production  Workplace )( Rus ) 
Z  Eksper  Klin  Med  (USSR)  1971  (2);11:100 


Karpova  NI  (USSR) 

(Noise  plus  Vibration  Effects  on  Autonomic  Ner^  us  System,  Humans) 
In:  Vibration  &  The  Nervous  System  (Rus) 

1947; 4: 167.  Medicina,  Moscow,  USSR 


22 


Katkov  AI 

Effects  of  Starvation  on  Human  Tolerance  to  Acute  Hypoxia 
Fiziol  cheloveka  (USSR)  1982  (Mar-Apr) ; 8 :253 


Kehrer  JP,  Haschek  WM,  Witschi  H  (Oak  Ridge  Nat  Lab) 

Influence  of  Hyperoxia  on  the  Acute  Toxicity  of  Paraquat 
and  Diquat 

Drug  Chem  Tox  1979  (4 ); 2 : 397-408 


Keplinger  ML,  Lanier  GE,  Deichman  WB 

Effects  of  Environmental  Temperature  on  Acute  Toxicity  of 
a  Number  of  Compounds  in  Rats 

Tox  Appl  Pharmacol  1959  (Mar); 1:156 


Kimeldorf  DJ,  Newson  BJ  (USN  Radiol  Def  Lab  CA) 

Survival  of  Irradiated  Rats  during  Prolonged  Exposure  to 
Environmental  Cold 

Rept  USNRDL  350,  1952 


Klubes  P  (George  Washington  Univ) 

Synergism  during  Combined  Cancer  Therapy 
NIH  Grant  1981+ ,  NCI  CA-R-17601 


Knapp  CF,  Evans  JM,  Randall  DR  (Univ  Kentucky) 

The  Causes  of  Decrements  in  Aircrew  Performance  Physiological 
Changes  Produced  by  Vibration  and  other  Environmental  Stresses, 
and  Response  of  the  Cardiovascular  System  to  Vibration  and 
Combined  Stress 

Final  Rept  AF0SR-79-676TR;  DTIC  ADA-069952  1979 


Knapp  CF  (Univ  Kentucky) 

Response  of  the  Cardiovascular  System  to  Vibration  and 
Combined  Stresses 

Final  Rept  AFOSR-80-203TR;  DTIC-ADA081879 ,  1980 


Knapp  CF,  Evan  'M,  Randall  DR  (Univ  Kentucky) 

Response  of  •  Cardiovascular  System  to  Vibration  and 
Combined  Stresses 

Interim  Report  AFOSR-81-81TR;  DTIC  ADA094792,  1981 


Knapp  CF,  Evans  JM,  Randall  DC  (Univ  Kentucky) 

Responses  of  the  Cardiovascular  System  to  Vibration  and 
Combined  Stresses 

Rept  AFOSR-TR-82-19;  DTIC  ADA-110494  ,  Nov  1981 


23 


I 


Koleva  M 

(Combined  Effects  of  Heat  and  Ethylene  Glycol  on  Organs) 
Gig  zdraveopaz  (USSR)  1976  (4) ; 15 :334339 


Konishi  T  (NIEHS) 

Effects  of  Noise  and  Ototoxic  Agents  on  Energy  Balance  and 
Metabolism  in  Cochlea 

NIH  Intramural  Support  NIEHS  lZOl-ES-50005-8  1981+ 


Kostial  K 

Influence  of  Age  on  Metal  Metabolism  and  Toxicity 
Environ  Hlth  Perspect  1978; 25: 81 


Kotin  P,  Falk  HL,  Mader  P,  Thomas  M 

Aromatic  Hydrocarbons.  1.  Presence  in  Los  Angeles  Atmosphere 
and  the  Carcinogenicity  of  Atmospheric  Extracts 
AMA  Arch  Environ  Hlth  1954  (Feb ); 9 : 153-163 


Kotin  P 

Multiple  Factors  in  the  Causation  of  Environmentally  Induced 
Disease 

Book,  Acad  Press  1972  (esp.see  pp  15-27) 


Krubsack  RL  (USN  Postgrad  Schl  Monterey  CA) 

Effect  of  Breathing  100%  Oxygen  on  Short-Term  Memory  of 
Military  Officers  ^Vhile  under  Heat  Stress 
MS  Thesis,  Sept.  1975;  DTIC  ADA-018321 


Kujalova  V,  Tintera  J 

(Combined  Effects  of  Heat  and  Chemical  TNT  on  human  system 
at  workplace) 

Medicina  del  lavoro  1970;61:227-231 


Kurppa  K,  Husman  K  (Finland  Instit  Occ  Hlth) 

Liver  Enzymes  of  Car  Painters  with  Long  Term  Exposure  to 
a  Mixture  of  Organic  Solvents 

Proc  Pres  19th  Intnl  Congr  Occ  Hlth,  Dubrovnik, 1978 ;p. 164 


Kustov  VV,  Tiunov  LA,  Vasilev  GA 

Tolerance  of  Animals  to  Toxic  Effects  of  Certain  Gases  after 
Adaptation  to  Hypoxia  (Rus) 

Probs  Cosm  Biol  (USSR)  1971; 10: 178 


24 


Kustov  VV,  Medvedev  YA,  Tiunov  LA,  Ukshe  AN,  Vasilev  GA 

Resistance  of  Test  Animals  to  Acute  Hypoxia  during  Various 
Phases  of  Radiation  Sickness 

p  350-355  in:  Radiobiological  Aspects  of  Reactivity  of 
Organisms  in  Space  Flights.  Moscow  Izdatelstvo  Nauk  USSR  1971 


Kustov  YV ,  Tiunov  LA,  Vasilev  GA 

Combined  Actions  of  Industrial  Poisons  (Quantitation  by 
Multifactorial  analysis) 

Medicina,  Moscow  USSR  1975 


Kustov  VV,  Abidin  BI ,  Belkin  VI,  Lekareva  TA 

Effects  of  Hypercxia  and  Hypokinesia  on  Formation  and 
Excretion  of  Gaseous  Metabolites  among  Rats 
Kosm  biol  (USSR)  1976  (Jan-Feb ); 10 ; 70-73 


Kustov  VV,  Litau  VG 

Effect  of  CO  on  Animals  Adapted  to  Hypoxic  Hypoxia 
Kosm  biol  (USSR)  1979 ;6)13 :69-72 


Lategola  MT,  Davis  AW  Jr  Lyne  PJ,  Barr  MJ  (FAA,  Ofc  Av  Med) 
Cardiox 3spiratory  Assessment  of  Decongestant-Antihistaminic 
Effects  on  Altitude,  +Gz,  and  Fatigue  Tolerance 
Rept  FAA-OAM-78-20,  1978;  DTIC  ADA-055089 


Lauwerys  RR,  Buchet  JP,  Roels  HA 

Comparative  Study  of  Effect  of  Lead  and  Cadmium  on  Blood 
Delta-aminolevulinate  dehdratase  in  Man 
Brit  J  Indust  Med  1973; 30: 359 


Lawrence  ^VH,  Turner  JE,  Sanford  C,  Foster  S,  Baldwin  E, 
O'Connor  J  (Univ  Tenn  Memphis,  Mater  Sci, Toxicol  Program) 
Toxicology  of  Thermal  Degradation  Products  of  Spacecraft 
Materials 

NASA  Rept  CR-267625  Final  Rept  NAs9-15670 , 1982 


Lednar  WM  (Univ  NC  SPH) 

A  Study  of  the  Association  of  Work  History,  Smoking,  and 
Pulmonary  Disability  Retirement  in  Rubber  Workers 
Ph.D.  Thesis,  UNC,  1975.  Avail  Dissert  Abstr. 


25 


5/5 


^-fll54  272  COMBINED  STRESSES  IN  THE  HORKPLflCE  SURVEV  OF  STATE  OF 

PUBLISHED  KNOULEDGE(U)  BIOSEHRCH  CO  PHILRDELPHIR  PR  ^ 

R  T  KORNFIELD  OCT  82  6SC-82-i00  N0eei4-82-C-e357  1 

F/G  6/19 


UNCLRSSIFIED 


NL 


imumwimijijm  1 1 itmum  i  Lri"  t." 


MICROCOPY  RESOLUTION  TEST  CHART 
national  bureau  of  STANDARDS-1963-A 


Leglers  LJ,  Nightingale  TE,  Normandy  MJ,  Morton  J 
(Enviro  Control  Inc.  Rockville  MD) 

Biological  Effects  of  Short  High-Level  Exposure  to  Gases: 
Ammonia,  CO,  SOo,  and  Nitrogen  Oxides 

Final  Kept  on  DA-md-17-79-C-9086 ,  Aug  1980;  OTIC  ADA094505 


Lehman  AG,  Busnal  RG  (France) 

Antifatigue  Effects  of  Ascorbic  Acid  on  Sound- i"' cohol  Synergy 
Electrodiagn  Ther  1979  (3) ; 16: 143-144 


Leites  R 

Experimental  Studies  of  Heat  and  Poisonous  Gases  on  Organism 
Arch  Hyg  1929; 102: 91 


Lenders  HJ  (FRG,  Forsch.u. Versuchsanst. f .Luft.u.Raumfahrt ,Bonn) 
Vibration  and  Acute  Hypoxia 
DTIC  AD-915086  1973 


Levander  OA,  Baumann  CA 

Arsenic/Selenivim  Antagonisms 

Toxicol  Appl  Pharmacol  1966 ;9: 106 


Levander  OA 

Metabolic  Interrelations  between  Arsenic  and  Selenium 
Envir  Hlth  Perspect  1977; 19: 159 


Lewis  UF,  Ferraro  DP,  Metrens  HW,  Steen  JA  (FAA  Ofc  Av  Med) 
Interactions  between  Marihuana  and  Altitude  on  a  Complex 
Behavioral  Task  in  Baboons 

Rept  FAA-OAM-75-6,  1975;  DTIC- ADA-020680 


Lim  TP,  Luft  UC  (AF  Arctic  Aeromed  Lab,  Ft  Wainright,  AK) 
Effect  of  Induced  Hypoxia  on  Thermoregulation  and 
Cardipulmonary  Fiuiction 
Rept  AAL-TDR-63-19  1963 


Ling  CC  (George  Washington  Univ,  DC) 

Oxygen  &  Radiosensitivity  at  Different  Dose  Rates 
NIH  Grant,  1981+ ,  NIC  CA-R-30378 


Livshits  N  (Ed) 

Effects  of  Ionizing  Radiation  and  Dynamic  Factors  (Vibration) 
on  Functions  of  the  CNS 

NASA  Transl  of  USSR  Monog  TT-354  Aug  1965 


Loke  JS  (Yale  Univ) 

Smoke  Inhalation,  Biochemical  and  Cell  Responses 
(guidelines  from  Committee  on  Fire  Toxicol,  NRC,  on 
Toxicities  of  Pyrolysis  and  Combustion  Products,  Fir  Wood) 
NIH  Grant  1980  NHLBI  5R23HL22895-3 


Lotti  M,  Brighenti  F 

(Comparative  review  of  Industrial  Chemical  Influence  on 
Microsome  Activity) 

Medicine  del  lavoro  1976;67:2-8 


Lyons  MJ 

Comparison  of  Aromatic  Polycyclic  Hydrocarbons  from  Gasoline 
Engine  and  Diesel  Engine  Exhausts,  general  Atmospheric  Dust, 
and  Cigarette  Smoke  Condensate. 

Symposivim  on  Analysis  of  Carcinogenic  Air  Pollutants 
NCI  Monogr  9,  Aug  1962 


Mack  T,  Freundt  J,  Henschler  D  (Univ  Wurzburg  Instit  Phar  &  Tox) 
Inhibition  of  Oxidative  n-demethylation  in  Man  with  Low 
Doses  of  Inhaled  Carbon  Disulfide  (CS2  +  Phenobarbital) 
Biochem  Pharmacol  1974;23:607-614 


Mager  M,  Robinson  S,  Freinkel  N  (US  Army  Res  Inst  Envir  Med,  Natick) 
Drug  Modification  of  Hypothermia  induced  by  CNS  Glucopenia 
in  the  Mouse 

J  Appl  Physiol  1976;41:559 


Mager  M,  Francesconi  RP  (US  Army  Res  Inst  Envir  Med  Natick  MA) 
Effects  of  Hypothermia  Induced  by  Chlorpromazin'e  or 
L- Tryptophan  on  Treadmill  Performance  in  Heat 
Fed  Proc  1979; 38: 1052 

Mager  M,  Francesconi  RP  (US  Array  Res  Inst  Envir  Med  Natick  MA) 
5-Thio-d-Glucose ;  Thermoregulatory  Effects  in  Mice  at  Several 
Environmental  Temperatures 
Physiologist  1979;22:80 


Magos  L,  Webb  M 

Interactions  between  Cadmium,  Mercury,  and  Zinc  Administered 
Subcutaneously  in  a  Single  Injection 
Arch  Toxicol  1976; 36: 53 


Magos  L,  Webb  M 

Differences  in  Distribution  and  Excretion  of  Selenium  and 
Cadmium  or  Mercury  after  their  Simultaneous  Administration 
Subcutaneously  in  Equimolar  Doses 
Arch  Toxicol  1976; 36:63 


Uagos  L,  Webb  M  (England:  MRC  Toxicol  Unit,  Surrey) 
Effect  of  Selenium  on  Brain  Uptake  of  Methylmercury 
Arch  Toxicol  1977; 38:201 


Margues  DM,  Clark  CS,  Hawkins  JE  Jr 

Potentiation  of  Cochlear  Injury  by  Noise  and  Ototoxic 
Antibiotics  in  the  Guinea  Pig 

J  Acoust  Soc  Amer  1975  (Suppl  l);57:56-60  (abstract) 


Matsevich  LM 

Physiological  and  Hygienic  Assessment  of  Effect  of  Infra-red 
Radiation  on  Crew  Members  in  Engine  and  Boiler  Rooms  of 
Seagoing  Ships 

Gig  trud  (USSR)  1964; (11) :22-25 


Mazximdar  SC,  Redmond  C,  Sollecito  W,  Sussman  N 

An  Epidemiological  Study  of  Exposure  to  Coal  Tar  Pitch 
Volatiles  among  Coke  Oven  Workers 

Air  Poll  Control  Assoc  J  1975  (4); 25: 382 


McDonald  JC 

Asbestos-related  Disease,  an  Epidemiological  Review 

In:  Biological  Effects  of  Mineral  Fibers,  I ARC  Sci  Pub  30 
pp  587-601  (date  not  avail) 


McMurthy  JP 

Hypersensitivity  of  Spontaneously  Hypertensive  Rats  (SHR) 
to  Heat,  Ether,  and  Immobilization 
Endocrinol  1981  (5); 108:1730 


Meyer-Delius  J  (FRG,Inst  Av  Med, Fuerstenfeldbruck) 

Temperature  and  Noise  Exposure  Effects  on  Human  Energy 
Metabolism  during  Vigilance  Task 

In;  Performance  and  Biodynamic  Stress:  Influence  of  Inter¬ 
acting  Stresses  on  Performance 
NATO-AGARD  Monogr  1973  DTIC-AD755081 


Michaelson  SM,  Thomson  RA,  Odland  LT,  Howland  JW 

The  Influence  of  Microwaves  on  Ionizing  Radiation  Exposure 
I  Aerosp  Med  1963; 34: 111 


Michailov  MM 

Combined  Effects  of  Chemical  and  Physical  Environmental 
Factors  (Rus) 

Book,  Publ  unknown,  Sverdlovsk  USSR  1972 


Mihailova  H 

(Heat  and  Chlorinated  Hydrocarbons,  Combined  Effects  on  Rats) 
Gig  san  (USSR)  1976  (1); 19:32 


Miettinen  OS 

Proportion  of  Disease  Caused  or  Prevented  by  a  Given 
Exposure,  Trait,  or  Intervention 
Am  J  Epidemiol  1974; 99: 325 


Monster  AC,  Boersma  G,  Steenweg  H  (Netherld.Univ  Amsterdam  Coronel  Lab) 
Kinetics  of  Trichloroethylene  and  Physical  Effort  Combined  ■ 

Int  Arch  Occup  Hlth  1979;42:293-301 


Montgomery  MR,  Rubin  RJ 

Effect  of  CO  Inhalation  on  in  Vivo  Drug  Metabolism  in  Rat 
J  Pharmacol  Exper  Ther  1971; 179:465 


Moore  TO,  Morlock  JF  (Univ  Hawaii  Dept  Physiol) 

Quantification  of  Heat  Loss  from  Various  Routes  in  Man  Dwell 
ing  in  a  Wet /Dry  Hyperbaric  Environment 

Rept  on  ONR  N00014-67-A-0387-0016 ;  DTIC  ADA-027592 


Muller  G,  Spassowski  M,  Henschler  D 

Metabolism  of  Trichloroethylene  in  Han,  3.  Interaction  of  TCE 
and  Alcohol 

Arch  Toxicol  1975;33:173-189 


Murphy  SD,  Ulrich  CE,  Frankowitz  SH,  Xinteras  C 

Altered  Function  in  Animals  Inhaling  Low  Concentrations 
of  Ozone  and  Nitrogen  Dioxide 
Am  Ind  Hyg  Assn  J  1964;25:246 


Nelson  N  (NY  Univ  Med  Ctr) 

Research  in  Environmental  Carcinogens 

NIH  Grant  1980+ ,  NIEHS  and  NCI  CA-13343-9 

Includes  work  of  J. O'Connor:  Combined  Action  of  Metals 

and  PPB  on  Fish 


29 


Newberry  PD,  Johnson  WH,  Smiley  JR 

Effect  of  Hypoxia  and  Nystagmus  Induced  by  Angular 
Acceleration 

Aerosp  Med  1965;36:1090-1093 


Newsom  BD,  Kimeldorf  DJ  (USN  Radiol  Def  Lab,  CA) 

Increased  Tolerance  to  Hypoxia  in  Irradiated  and  in 
Food  Depriced  Rats 

Am  J  Physiol  1954; 177: 390 


Newsom  BD,  Kimeldorf  DJ  (DSN  Radiol  Def  Lab  CA) 

Tolerance  of  Irradiated  Animals  to  Prolonged  Hypoxia 
Am  J  Physiol  1960;199:445-448 


Newsom  BD,  Kimeldorf  DJ  (USN  Radiol  Def  Lab  CA) 

Tolerance  of  Animals  to  Acute  Cold  Exposure  Following 
X-irradiation 

Rept  USNRDL-TR-468  Oct  1960 


Newsom  BD,  Kimeldorf  DJ  (USN  Radiol  Def  Lab  CA) 

Resistance  of  Animals  to  Acute  Cold  Following  X-irradiation 
Int  J  Radiat  Biol  1961 ;4: 143 


Nicodemus  HF,  Bailey  RC,  Summe  JP,  McElroy  H  (NMRI) 

Dose  Responses  of  Guinea  Pigs  to  Diazepam  at  Recompression 
Depths 

Rept  NMRI-80-6  1980 


Nikitina  NG 

(Combined  Effects  of  Noise  and  CO  on  the  Nervous  System) 
VracB  delo  (USSR),  1974;10:123-126 


Nordberg  G 

(Combined  Interactions  of  Heavy  Metals) 

In:  Factors  Influencing  Metabolism  and  Toxicity  of  Metals. 
Proc  Int  Wkshp  Mtg,  Stockholm  July  1977 


Nunneley  SA 

Gas  Exchange  in  Man  During  Combined  -•■Gz  Acceleration  and 
i*d  S  6 

J  Appl  Physiol  1976;40:491-495 


Nunneley  SA,  Stribley  RF 

Heat  and  Acute  Dehydration.  Effects  on  Acceleration  Response 
in  Man 

USAF  Schl  Av  Med  Rept  SAM-TR-78-248 ;  DTIC  ADA-074859 

-  30  - 


Ostrovskaya  RS 

(CO  Enhancement  of  Effects  of  Noise  on  cardiovascular  disease) 
Gig  trud  (USSR)  1968;4:195-199 


Ott  MG,  Holder  BB,  Gordon  HL 

Respiratory  Cancer  and  Occupational  Exposure  to  Arsenicals 
(plus  exposure  to  vinyl  chloride) 

Arch  Env  Hlth  1974;29:250-255 


Ott  MG,  Langner  RR,  Holder  BB 

Vinyl  Chloride  Exposure  in  a  Controlled  Industrial  Environment 
Arch  Envir  Hlth  1975;30:333-339 


Pankow  D,  Ponsold  W  (DDR  Germany,  Halle) 

Combined  Effects  of  Carbon  Monoxide  and  other  Biologically 
Active  Factors  on  Organism  (Ger) 

Z  ges  Hyg  1974;20:561-571 


Pankow  D,  Ponsold  W  ( DDR, Germany , Halle) 

Effect  of  Foreign  Substances  on  CO  Induced  Polycythemia 
Z  gesamt  Hyg  1981  (5) ;27: 351-357 


Parizek  J 

(Selenitim  Antagonism  of  Cadmium  Toxicity  to  Reproductive 
Processes  in  the  Rat) 

J  Repro  Fert  1965 ;9: 11 


Parizek  J 

(Selenium  Antagonism  of  Cadmixim  Toxicity  to  Reproductive 
Processes  in  the  Rat ) 

J  Repro  Fert  1968; 17:559 


Parizek  J 

Metabolic  Interrelationships  of  Trace  Elements:  Effects 
of  Some  Inorganic  and  Organic  Con5>ounds  of  Selenium  on 
Metabolism  of  Cadmium  and  Mercury  in  the  Rat 
Physiol  Bohemoslov  1969; 18: 95 


Parizek  J 

Interaction  of  Selenium  with  Mercury,  Cadmium,  and 
other  Toxic  Metals 

In: Trace  Element  Metabolism  in  Animals  1974 ;2: 119 
Univ  Park  Press,  Baltimore  MD  (Hoekstra  WG  Ed) 


Parizek  J 

Interrelationships  among  Trace  Elements 

P  498  in:  Effects  and  Dose-Response  Relationships  of 
Toxic  Metals  (Nordberg  GF  Ed),  Elsevier  1976 


Perry  HM,  Erlanger  M 

Pressor  Effect  of  Chronically  Feeding  Cadmium  and  Lead 
Together 

Trace  Subst  Envir  Hlth  1978; 12: 268 


Petering  HG 

Effect  of  Cadmium  and  Lead  on  Copper  and  Zinc  Metabolism 
in:  Trace  Element  Metabolism  in  Animals  1974;2:311 
Univ  Park  Press  Balt 

Petrie  J  Ed 

Clinical  Effects  of  Drug  Interactions 
Book,  Excerpta  Medica  Fdtn  1974 


Pfeiffer  EH 

Oncogenic  Interaction  of  Carcinogenic  and  Non-Carcinogenic 
Polycyclic  Hydrocarbons  in  Mice 

In:  Air  Pollution  and  Cancer  in  Man  (.Mohn  V,  Schmahl  D, 
Tomatis  L,  Eds)  lARC  Sci  Publ  1977;16:69-77 


Pigolev  SA 

(Combined  Effects  of  Heat  and  Isoprene  Rubber  at  Workplace) 
Gig  trud  (USSR)  1971  (2);49  , 


Piranian  AG  (NADC,  Warminster  PA) 

Influence  of  Buffeting,  Sustained  Normal  Acceleration, 
and  Basic  Aircraft  Flying  Qualities  on  Tracking  Performance 
in  Air  Combat  Maneuvers 

Rept  NADC-73-257-30  July  1974;  DTIC  AD786691 


Piranian  AG  (NADC  Warminster  PA) 

Effect  of  the  Individual  and  Combined  Stresses  of  Vibration 
and  Sustained  G  on  Pilot  Performance 

In:  Vibration  and  Combined  Stresses  in  Advanced  Systems 
NATO-AGARD  Monogr  1975 


-  32  - 


Popov  YP 

(Combined  Effects  of  Mercury  and  Mine  Dust  Accelerating 
Silicotic  Processes)  (Rus) 

P  97-98  in;  Proc  of  a  Conf  of  Kirgiz  Instit  Epidemiol 
Microbiol  Hyg,  Frunze  USSR  1966 


Potter  S,  Mat rone  G 

Effect  of  Selenite  on  the  Toxicity  of  Dietary  Methylmercury 
and  Mercuric  Chloride  in  the  Rat 
J  Nutr  1974; 104: 638 


Pozzani  UC,  Weil  CS,  Carpenter  CP 

The  Toxicological  Basic  of  Threshold  Limit  Values.  5.  The 
Experimental  Inhalation  of  Vapor  Mixtures  by  Rats,  with 
Notes  on  Relations  between  Single  Dose  Inhalation  and  Single  Dose 
Oral  Data 

Am  Ind  Hyg  Assoc  J  1959;20:364 


Presman  AS,  Levitina  NA  (USSR) 

Effect  of  Non-Thermal  Microwave  Radiation  on  the  Resistance 
of  Animals  to  Gamma  Irradiation  (Rus) 

Radiobiol  (USSR)  1962;  2:170 


Prokhonchukov  AA,  Komissarova  NA,  Kolesnik  AG,  Novikov  LL  (USSR) 
Combined  Effect  of  Ionizing  Radiation  and  Weightlessness 
on  Calcium  and  Phosphorus  Content  in  Mineral  Fraction  of 
Calcified  Tissue  in  Rat  Skeleton 
NASA  Rept  TM-76342  1980 


Procop  LD 

Multifocal  Nervous  System  Damage  from  Inhalation  of  Volatile 
Hydrocarbons 

J  Occup  Med  1977; 19: 139 


Putz  VR,  Setzer  JV,  Croxton  JC,  Phipps  FC  (NIOSH  Cincinnati) 
Effects  of  Acute  Low  Level  Methyl  Chloride  Exposure  Combined 
with  Diazepam  on  Behavioral  and  Neurological  Measures  of 
Human  Activation  Levels 

Proc  87th  Ann  Conv  Am  Psychol  Assn  NY  1979 


Putz  VR,  Johnson  BL  Setzer  JV 

Comparative  Study  of  Effects  of  CO  and  Methylene  Chloride  on 
Human  Performance 

J  Envir  Path  Toxicol  1979;2:97 


33 


Putz-Anderson  V,  Setzer  JV,  Croxton  JS 

Effects  of  Alcohol,  Caffeine,  and  Methyl  Chloride  on  Man 
Psychol  Rep  1981  (3) ;48 :715-725 


Quick  CA 

Chemical  and  Drug  Effects  on  Inner  Ear 

In:  Otolaryngology  (Paparella  M,  Shumrich  W,Eds) 
1980;2:1804-1827  Saunders,  Phila 


Raitta  C,  Husman  K,  Tossavainen  A 

Lens  Changes  in  Car  Painters  Exposed  to  a  Mixture  of 
Organic  Solvents 

Albrecht  von  Graefes  Arch  Klin  Exp  Ophthal  1976;20:149-156 


Rattner  BA,  Gruenau  SP  (NMRI) 

Cross- Adaptive  Effects  of  Cold,  Hypoxia,  and  Physical 
Training  on  Deccompression  Sickness  in  Mice 
Rept  NMRI-79-66;  DTIC  ADA-078307  1979 


Robinson  CF,  Dement  JM,  Ness  GU,  Waxweiler  RJ 

Mortality  Patterns  of  Rock  and  Slag  Mineral  Wool  Product 
Workers;  an  Epidemiological  and  Environmental  Study 
Brit  J  Indust  ?led  1983  (10; 39:45-53 


Rodkey  FL,  Coll is on  HA  (NMRI) 

Effects  of  Oxygen  and  Carbon  Dioxide  on  Carbon  Monoxide 
Toxicity 

J  Combust  Toxicity  1979;6:208-212  NMRI-79-112;  ADA088427 


Roehm  JN,  Hadley  JG,  Menzel  DB 

Oxidation  of  Unsaturated  Fatty  Acids  by  Ozone  and  Nitrogen 
Dioxide.  Common  Mechanisms  of  Action 
Arch  Environ  Hlth  1971;23:142 


Rose  CS 

Acute  Toxicity  of  CO  Under  Hyperbaric  Conditions 

AF  Aerosp  Med  Res  Lab  Rpt  AJlRL-TR-70-102  DTIC  AD727508 


Rothman  KJ 

Estimation  of  Synergy  or  Antagonism 
Am  J  Epidemiol  1974;99:385 


Rothman  KJ 

The  Estimation  of  Synergy  or  Antagonism 
Am  J  Epidemiol  1976;103:506-511 


Rubin  RJ  (Johns  Hopkins  SHPH) 

Biological  Effects  of  Environmental  Agents  (CO,  Hypoxia, 
Drugs,  Toxins,  Lead,  Manganese,  Solvents,  Organophosphates , 
and  studies  on  Simultaneous  Exposures  to  Multiple  Agents) 
NIH  Grant, 1981+,  NIEHS-ES-P454-13 


Saida  K,  Mendell  JR,  Weiss  HS 

Peripheral  Nerve  Changes  Induced  by  Methyl  n-Butyl  Ketone 
and  Potentiation  by  Methyl  Ethyl  Ketone 
J  Neuropath  Exp  Neur  1976;36:207-225 


Sandstead  HH  (Dept  Agric  Hum  Nutrit  Res  Ctr  Grand  Forks  ND) 
Nutrient  Interactions  with  Toxic  Elements 
Adv  Mod  Toxicol  1977;2:241 


Sanoskij  IV 

(Nitric  Oxide  Aerosols,  Dusts,  and  Silicosis  Development  in  Rats) 
In:  Toxicol  of  New  Industr  Gasesm  Vapors,  and  Aerosols. 

1969;  2:6-13  Medicina,  Moscow  USSR 


Sarnquist  F,  Larson  CP 
Drug  Induced  Heat  Stroke 
Anesthes  1973; 39: 348 


Savolainen  H,  Pfaffli  P,  Tengin  M,  Vainio  H  (Finland) 

Biochemical  and  Behavioral  Effects  of  Inhalation  Exposure 
to  TCE  and  Dichloromethane 
J  Neuropath  Exp  Neur  1977; 


Schlagel  CJ,  Solek  K,  Ho  HS,  Leach  WM,  Ahmed  A,  Woody  JN  (NMRI) 
Biological  Effects  of  Microwave  Exposure.  2.  Studies  on  Mech¬ 
anisms  Controlling  Susceptibility  to  Microwave-Induced  In¬ 
creases  in  Complement  Receptor-Positive  Spleen  Cells 
Bioelectromagn  1980;1:405-414 


Schlipkofer  HW,  Gelehrter  L,  Ost  B 

Untersuchungen  zur  Kombinationswirkung  von  Zink  und  Blei  (Ger) 
Bakteriol  Zentralbl  1975;2:130 


35 


Schmahl  K,  Schmidt  G,  Habs  M 

Syncarcinogenic  Action  of  Polycyclic  Hydrocarbons  in  Auto 
Exhaust  Condensates 

In:  Air  Pollution  and  Cancer  in  Man  (Mohr  V,  Schmahl  D, 
Toraatis  L  Eds)  I ARC  Sci  Publ  1977;6:53-59 


Schmidt  P 

(Combined  Interactions  of  High  Temperature  and  Chemical  Toxics) 
Z  gesam  Hyg  1980;26:293 


Schroeder  DJ,  Gilson  RD,  Guedry  FE,  Collins  WE  (FAA  0AM) 

Alcohol  and  Disorientation  Responses.  6.  Effects  of  Alcohol 
on  Eye  Movement  and  Tracking  of  Performance  during  Labor¬ 
atory  Angular  Accelerations  about  Yaw  and  Pitch  Axes 
Rept  FAA-OAM-72-34,  1972;  DTIC  AD766937 


Schroeder  DJ,  Collins  WE,  Elam  GW  (FAA  0AM) 

Effects  of  Secobarbital  ans  D-amphetamine  on  Tracking 
Performance  during  Angular  Acceleration 
Rept  FAA-OAM-73-17,  1973;  DTIC  AD777582 


Schweitz  BA,  Plaa  GL 

Catecholamine  Potentiation  of  CCI4  Induced  Hepatotoxicity 
in  Mice 

Toxicol  Appl  Pharmacol  1969;14:494-509 


Selikoff  IJ  (Mt  Sinai  Schl  Med  NYC) 

Air  Pollution  and  Asbestos  Carcinogenesis:  Investigation 
of  Possible  Synergism 

lARC  Sci  Publ  1977;16:7-47 

Also:  NIH  Grant  1981+,  NIEHS  P30-ES-928-9  Envir  Hlth  Sci  Ctr 
and  Includes  Project:  Multiple  Factor  Etiology  of  Envir  Dis. 


Selikoff  IJ,  Hammond  ES  (Mt  Sinai  Schl  Med  NYC) 

Multiple  Risk  Factors  in  Environtal  Cancer 

In:  Proc  Conf  on  Persons  at  High  Risk  of  Cancer;  an  Approach 
to  Cancer  Etiology  and  Control,  Key  Biscayne  Dec  1974. 


Selikoff  IJ  (Mt  Sinai  Schl  Med  NYC) 

Shipyard  Asbestos  Disease,  Mortality  Experience 
(Groton,  Quincy,  Baltimore) 

PHS  Grant,  1981+ ,  NIOSH  ROl-OH-682 


Shackman  RA 

Nutritional  Influences  on  the  Toxicity  of  Environmental  Pollutants 
Arch  Environ  Hlth  1974;28:105 


36 


Sharp  BH,  Rossman  HH  (Wyle  Labs,  Arlington  Ya) 

Investigation  of  Effects  of  Light  and  Sound  Stimuli  on 
Task  Performance 

Kept  on  Contract,  Army  Mobil  R  &  D  Cmd  Ft  Belvoir, 
DA-AK-70-80-C-0205 ;  Rept  WL-81-65  DTIC  B062048L  1981 

Shebalin  VA 

Change  in  Conditioned  Reflexes  of  Human  Beings  Exposed  to 
CO  and  Vibration 

Bull  Eks  Biol  Med  (USSR)  1962;53;45 


Shy  CM 

Synergism  or  Antagonism  of  Pollutants  in  Producing  Health 
Effects 

In:  Air  Quality  and  Auto  Emission  Controls  1974;2:483 
Senate  Cmtee  on  Public  Works  93-24  Sept  1974 


Siegel  JH 

The  Physiological  Recovery  Trajectory  as  an  Organizing  Principle 
for  Quantitation  of  High  Metabolic  Adaptation  to  Surgical 
Stress  and  Severe  Trauma 

Advances  Shock  Res  1979 ;2: 174 


Small  A,  Friess  SL  (NMRI) 

Toxicology  of  Hypobaric  and  Hyperbaric  Environments 
Essays  in  Tox  1975 ;6: 101  DTIC  ADA-049820 


Smith  RA,  Winter  PM,  Halsey  MJ  (Uni*’’  Cal  Anesthesia  Dept  San  Franc) 
Helium  Pressure  Produces  a  Non-Linear  Antagonism  of  Argon 
or  Nitrogen  Anesthesia  in  Mice 

Abstr  Am  Soc  Anesthesiologists  1975;  pp  217-218 


Solomin  GI 

Toxic  Effect  of  Chemical  Substances  in  the  Altered  Gas 
Environment  of  Sealed  Spaces  (Rus) 

Kosm  biol  Aviakosm  Med  (USSR)  1979  (5); 13: 83-84 


Sommer  HC,  Harris  CS  (USAF  Aerosp  Med  Res  Lab  WPAFB  OH) 
Combined  Effects  of  Noise  and  Vibration.  Effects  on  Human 
Mental  or  Psychomotor  Performance 
Rept  AMRI^TR-71-115,  1971 


Sommer  HC,  Harris  CS  (USAF  Aeromed  Res  Lab  WPAFB  OH) 

Combined  Effects  of  Noise  and  Vibration  on  Human  Tracking 
Performance  and  Response  Time 

Rept  AMRL-TR-72-83  DTIC  AD759329 


Lednar  WM,  Tyroler  HA,  McMichael  AJ,  Shy  CM  (UNC  SPH  Epidemiol) 
The  Occupational  Determinants  of  Chronic  Disabling  Pulmonary 
Disease  in  Rubber  Workers 

J  Occup  Med  1977  ( Apr) ; 19 ; 26 3-269 


McMillan  GH 

Health  of  Welders  in  Naval  Dockyards;  the  Work  Situation  and 
Sickness  and  Absence  Patterns 

J  Soc  Occup  Med  1981  (2); 31: 43-60 


Nordberg  G,  Wester  PO,  Brune  D 

Tissue  Levels  of  25  Elements  in  Smelter  Workers 

pp  261-272  in:  Proc  Intnl  Symp  on  Control  of  Air  Pollut  in 
Working  Environ,  Stockholm  Libertruck  Publ  no  date 


Shakman  RA  (Envir  Hlth  Conults  Ojai  CA) 

Nutritional  Influences  on  the  Toxicity  of  Environmental 
Pollutants 

Arch  Envir  Hlth  1974  (2 ); 28 : 105-113 


Steel  J 

Respiratory  Hazards  in  Shipbuilding  and  Ship  Preparing 
Ann  Occ  Hyg  1968;11:115-121 


Steiner  PE  (U  Chicago  Dept  Pathol) 

Carcinogenicity  of  Multiple  Chemicals  Simultaneously 
Administered 

Cancer  Res  1955 ; 15 ; 632-635 


Stern  RM 

The  Production  and  Characterization  of  a  Reference  Standard 
Welding  Fume.  1.  Factors  Affecting  Production  of  Welding  Fume 
2.  Chemistry  of  Welding  Smoke  and  its  Change  with  Welding  Pro 
cess  and  Process  Parameters 

Danish  Welding  Instit  Rept,  no  date 


Stille  WT  CU  Miami  Dept  Epidemiol) 

Hazard  Detection  by  Illness  Pattern  Similarities 
Arch  Environ  Hlth  1980  (6 ); 35 : 325-332 


ILO  (International  Labor  Organization) 

Safety  and  Health  in  Shipbuilding  and  Ship  Repairing,  1972 
Rept  OSH  Series  #  27  1972 


Kennedy  RS,  Carter  RC,  Bittner  AC  Jr  (USN  Biodyn  Lab  New  Orleans) 
A  Catalog  of  Performance  Evaluation  Tests  for  Environmental 
Research 

Proc  Ann  Mtg  Human  Factors  Soc  LA  Oct  1980  24:344-348 


Kennedy  RS,  Bittner  AC  (USN  Biodyn  Lab  New  Orleans) 

PETER:  Performance  Evaluation  Tests  for  Environmental  Research. 

Collected  Papers,  Rept  NBDL-80-R008  July  1981 


Keplinger  ML,  Deichmann  WB  (U  Miami  Dept  Pharmacol) 
Acute  Toxicity  of  Combinations  of  Pesticides 
Toxicol  Appl  Pharmacol  1967;10:586-595 


Knave  B,  Persson  HE,  Goldberg  JM 

Long  Term  Exposure  to  Jet  Fuel;  an  Investigation  of 
Occupationally-Exposed  Workers  with  Special  Reference  to  the 
Nervous  System 

Scand  J  Work  Environ  Hlth  1976  (3);2:152 


Koller  LD 

Immunotoxicology  of  Heavy  Metals 

Int  J  Iramunopharmacol  1980  (4);2:269  81  refs 


Kotin  P,  Falk  HL,  Thomas  M  (USC  Path  &  Pharmacol  Los  Angeles) 
Aromatic  Hydrocarbons.  2.  Presence  in  the  Particulate  Phase 
of  Gasoline-Engine  Exhausts  and  the  Carcinogenicity  of  Exhaust 
Extracts 

AMA  Arch  Indust  Hyg  Occup  Med  1954;9:164-177 


Kotin  P,  Falk  HL,  Thomas  M  (USC  Path  &  Pharmacol  Los  Angeles) 
Aromatic  Hydrocarbons.  3.  Oresence  in  the  Particulate  Phase 
of  Diesel-Engine  Exhausts  and  the  Carcinogenicity  of  Exhaust 
Extracts 

AMA  Arch  Indust  Hlth  1955;11:113-120 


Kusnetz  S,  Hutchison  M  (Eds)  (NIOSH) 

A  Guide  to  Work- Relatedness  of  Disease 
Rept  NIOSH-79-116,  1979 


Hi  ivTiri  ^ 


1 


Brune  D,  Nordberg  G,  Wester  PO 

Distribution  of  23  Elements  in  Kidney,  Lung,  and  Liver  of 
a  Control  Group  in  North  Sweden  and  of  Exposed  Workers 
\  from  a  Smeltery  and  Refinery 

Sci  Total  Environ  1981 


Coffin  DL,  Gardner  DE  (EPA,  Res  Triang  Pk  NC) 

Interaction  of  Biological  Agents  and  Chemical  Air  Pollutants 
Ann  Occup  Hyg  1972;15:219-235 


Costa  DL,  Amdur  MO  (then  Harvard  Schl  PH,  Physiol  Dept  Boston) 
Respiratory  Response  of  Guinea  Pigs  to  Oil  Mists 
Am  Ind  Hyg  Assoc  J  1979  ( 80) ;40 :673-679 


Dean  JH,  Luster  MI,  Boorman  GI 
I mmun ot oxi CO 1 ogy 

In:  Iramunopharmacology  (Sirois  P  Ed),  Elsevier  1981 


DeWalden-Galuszko  K,  Kruminis-Lozowski  J 

Some  Physiological  and  Vegetative  Reactions  in  Shipyard 
Workers  Exposed  to  Action  of  Noxious  Chemical  Compounds 
Bull  Instit  Marit  Trop  Gdynia  1975  (3-4) ;26 :337-351 


DuBois  KP  (Univ  Chicago  Pharmacol  Dept) 

Potentiation  of  the  Toxicity  of  Insecticidal  Organic 
Phosphates 

AMA  Arch  Indust  Hlth  1959;18:488-456 


Elkins  HB  (Mass.  Div  Occup  Hyg  Boston) 

Maximum  Allowable  Concentrations  of  Mixtures 
Am  Ind  Hyg  Assoc  J  1962;23:132-136 


.  Falk  HL,  Kotin  P,  Thompson  S  (NIH  NCI  Bethesda  MD) 

Inhibition  of  Carcinogenesis.  Hie  Effect  of  Polycyclic 
Hydrocarbons  and  Related  Compounds 
Arch  Environ  Hlth  1964;9:169-179 


Gontzea  I,  Sutzesco  P,  Dumitrache  S,  Bistriceanu  E  (U  Bucharest) 
Research  on  the  Role  of  Protein  Intake  as  an  Aid  in  Defense 
against  Toxic  Chemicals  (Fr) 

Arch  Malad  Prof  (Paris)  1970  (9) ;31:471-480 


Grigorova  R,  Binneweis  S  (GERMANY  DDR,  Centr  Inst  Indust  Med  Berlin) 
Combined  Action  of  Organophosphorus  Pesticides  and  Increased 
Action  of  Environmental  Temperature  in  Short  Term  Inhalation  in 
Rats.  1.  Toxicological  Aspects 

Int  Arch  Arbeitsmed  1973;31:295-307 


^  V  ’  ,  / 


Alt  land  PD  (NIH  NIMADD  Bethesda  MD) 

Effect  of  Altitude  Exposure  on  Induction  of  Streptococcal 
Endocarditis  in  Young  and  Middle  Aged  Rats 
Aviat  Space  Envir  Med  1982  ( Jan ); 53 ; 44-48 


Back  KC,  Dominguez  AM  ( AFAMRL  WPAFB  OH) 

Psychopharmacology  of  CO  under  Ambient  Altitude  Conditions 
Rept  AMRL-TR-68-175  Dec  1978 


Back  KC,  Carter  VL  Jr,  Thomas  AA  ( AF  AMRL  WPAFB  OH) 

Occupational  Hazard  of  Missile  Operations  with  Special  Regard 
to  Hydrazine  Propellants 

Aviation  Space  Environ  Med  1978  ( Apr) ; 49 : 591-598 


Ball  WL  (Canada,  Dept  Nat  Hlth  8s  Welf  Ottawa) 

The  Toxicological  Basis  of  Threshold  Limit  Values.  4.  Theoretic¬ 
al  Approach  to  Prediction  of  Toxicity  of  Mixtures 
Am  Ind  Hyg  Assoc  J  1959;20:357-363 


Bich  PH 

The  Immune  System  as  a  Target  Organ  for  Toxicity 
Environ  Hlth  Perspect  1982  (Feb);  43:3  (33  refs) 


Blot  WJ,  Morris  LE,  Stroub  R 

Lung  and  Pharyngeal  Cancer  in  Relation  to  Shipyard  Employment 
in  Coastal  Virginia 

J  Nat  Cane  Instit  1980  ( 3) ;65 :571-575 


Bolt,  Beranek,  Newman  Inc  (Canoga  Pk  CA) 

Development  of  Validation  of  Shipyard  Noise  Exposure  Data 
Acquisition  Processes 

Rept  BBN  4735  DTIC  ADA115272  date  not  avail 


Boyd  EM,  Krijnen  CJ  (Canada,  Queen's  Univ,Pharmac ,  Kingston  Ont) 
The  Influence  of  Protein  Intake  on  the  Acute  Oral 
Toxicity  of  Carbaryl 

J  Clin  Pharmacol  1969  (9-10) ;9 :292-297 


Boyd  EM,  DeCastro  ES  (Canada,  Quenn's  Univ,Phcl,  Kingston  Ont) 
Toxicity  of  Dicophane  (DDT)  in  Relation  to  Dietary  Intake 
Industr  Med  1970  (5); 39: 53-60 


Brodeur  J,  Lambert  G  (Canada,  Univ  Montreal  Pharmacol) 

Further  Studies  on  the  Effect  of  Starvation  and  Microsomal 
Enzyme  Induction  on  the  Mobilization  of  DDT  Residues  in  Rats 


'I  .1 1  .  If" 'ft  II  ■  tF"r  IIP  u  '  yv>vT:p  y  >■:■■?  i  rj  LW.i  "J  J  j  f  »inPJFTr  ■  v*  v  vv^t  Lurnc- 


1 


I 

I 


SDPPLEMENTAEV  BIBLIO  2 


Zander  H  (Einstein  Schl  Med) 

Effects  of  Radiation  Combined  with  Anesthesia  and  Trauma 
Kept  on  Army  MRDC  DA48-007-md-964  (date  unavail) 

4 

Zapp  JA  Jr  (DuPont  Haskell  Lab  for  Toxicol  &  Hyg,  Wil  DE) 

Toxic  and  Health  Effects  of  Plastic  and  Resins 

Arch  Envir  Hlth  1962;4:125-136  ’ 


Zellmer  RW,  Granville  JW,  McNee  RC,  Allen  RG  Jr 

Significance  of  Combined  Stresses  of  G  Forces  and  Irradation 
Aerosp  Med  1963; 34:626 


Zielhuis  RL  (Netherland,  Univ  Amsterdam,  Coronel  Lab) 
(Lead,  Cadmium, other  Metal  Actions  on  Kidney,  etc) 
Arch  Envir  Hlth  1982  (3);41:265 


Zlatev  ZD,  Sova  RE,  Kagan  YS 

Mathematical  Experimental  Design  in  the  Studies  of 
Combined  Effect  of  Chemical  Studies 
Gig  trud  (USSR)  1979  (12);45 


Zorn  H 

Additive  Faktoren  bei  Vergiftungen  (Ger) 
Chemie  Labor  Betrieb  1971; 1:23 


Wogan  G  (MIT,  Cambridge  MA) 

Study  of  Food  Borne  Environmental  Toxicants 

(Includes  Sub-project  with  Paul  Newberne:  Interactions  among 
Environmental  Agents) 

NIH  Grant,  1981+ ,  NIEHS  EH-P587  1982 


Wogan  G  (MIT,  Cambridge  MA) 

Health  Effects  of  Fossil  Fuel  Utilization  (Organic 
Particulates  from  coal  and  heavy  liquid  fuel  combustion,  etc) 
NIH  Grant,  1981+  NIEHS  ES-P1640  1882 


Wogan  G  (MIT,  Cambridge  MA) 

Environmental  Health  Science  Center 

NIH  Grant,  1981+ ,  NIEHS  5P30-ES-2109  1982 


Woodford  CM,  Henderson  D,  Hamernik  HP 

Effects  of  Combinations  of  Sodium  Salicylate  and  Noise  on 
Auditory  Thresholds  in  Qiinchilla 
J  Acoust  Soc  Amer  1974; 54: 52 


Wright  WR  (NC  State  Univ,  Raleigh) 

Metabolic  Interrelations  between  Vanadium  and  Chromium 
PH. D. Thesis  NCSU,  1968 


Yates  RE,  Replogle  C,  Veghte  JH  (USAF  Aerosp  Med  Res  Lab  WPAFB  OH) 
Thermal  Acceleration  Effects  on  Aircrew  Members  in  Chemical 
Defense  Gear 

Rept  AMRL-TR-79-71,  Jan  1980  DTIC  ADA086026 


Young  WA,  Shaw  DB,  Navack  J,  Shizgal  H,  Kowalsky  N 

Effect  of  CO2  and  Whole  Body  Vibration  on  Ventilation 
J  Appl  Physiol  1965;20:844-848 


Yunkin  IP 

Correlation  of  Animal  Resistance  to  Hypoxia  and  Caisson 
Disease  (Rus) 

Patol  Fiziol  Eksp  Ter  (USSR)  1970; 14: 71 


Zanardi  S 

(Heat  enhancement  of  toxicity  of  solvents) 
Laval  med  1966; 20: 285 


Wallgora  JM 

Physical  Forces  Generating  Acceleration,  Vibration,  and  Impact: 
Physiological  Effects 

In:  Physiological  Basis  for  Spacecraft  Environmental  Limits 
pp  71-107  (no  date  avail)  NASA  Johnson  Space  Center  TX 


Waxweiler  RJ  (Univ  NC  SPH) 

An  Epidemiological  Investigation  of  Lung  Cancer  in  a  Multi- 
xenobiotic  Occupational  Environment 
Ph.  D,  Dissertation,  Univ  NC,  1978 


Wei  E 

Relationship  of  Ethanol  to  CCI4  Hepatotoxicity 

Doctoral  Dissertation,  Univ  Cal  San  Francisco  1969 


Weichselbaum  RR  (Harvard  Med  Schl,  Warren  Labs,  Boston) 
Interaction  of  Drugs,  Radiation,  Hormones 
NIH  Grant  1981+,  NCI  CA-R21848  1982 


Weil  CS 

Applications  of  Methods  of  Statistical  Analysis  to  Efficient 
Repeated-Dose  Toxicological  Tests.  1.  General  Considerations 
and  Problems  Involved. 

Toxicol  Appl  Pharmacol  1962;4:561-571 


Weill  H  (Tulane  Univ) 

Immunologic  and  Fibrotic  Response  to  Occupational 
Environments  (dust,  asbestos,  toluene,  etc) 

NIH  Grant,  1981+ ,  NHLBI  5P50-HL-15092  1982 


Whittemore  AS  (Stanford  Univ,  Dept  Family,  Cmnty,  Prev  Med,  CA) 
Effect  of  Multiple  Exposures  (to  Environmental  Toxicants); 
Quantitative  Aspects 

NIH  Grant,  1981+  NCI  CA-R23214  1982 


Williams  N,  Atkinson  GW,  (Jefferson  Med  Coll  Dept  Cmnty  Hlth  Phila) 
(Polymer  Fume  Fever,  Teflon  dust  smoke,  lung  damage) 

J  Occup  Med  1974 ; 16 ; 519-522 


Windemuller  FJ  (Netherlands  Univ  Amsterdam,  Coronel  Labs) 

Expioratief  onderzock  naar  de  invloed  van  tri(chlorethylene) 
en  combinatic  met  alcohol  op  de  mentale  belasting 
Monogr,  60  pp,  Coronel  Lab,  1977 


Vil-Vilyams  IF,  Schulzenko  YB 

Functional  States  of  Cardiovascular  System  under  Combined 
Effect  of  28-Day  Immersion,  Rotation  on  a  Short  Arm  Centri 
fuge,  and  Exercise  on  a  Bicycle  Ergometer 

Rept  on  Space  Biol  &  Med  USSR  1980  (2);14  JPRS-75654 


Von  Gierke  HE  (USAF  Aerosp  Med  Res  Lab,  WPAFB  OH) 

Physiological  Performance  Effects  in  Air  Crews  in  Low 
Altitude  High  Speed  Flight 
Rept  AMRL-TR- 70-67  1970 


Von  Gierke  HE  (USAF  Aerosp  Med  Res  Lab,  WPAFB  OH) 
Vibration  and  Combined  Stresses 

In:  In;  Proc  Guidance  and  Control  Meeting,  on  Low 
Altitude  Flight,  NATO-AGARD  1970 


Von  Gierke  HE  (USAF  Aerosp  Med  Res  Lab,  WPAFB  OH) 
Vibration  and  Combined  Stresses  in  Advanced  Systems 
In  Monogr  NATO-AGARD  CP-145,  Proc  Conf  of  Apr  1974 


Von  Gierke  HE  (USAF  Aerosp  Med  Res  Lab  WPAFB  OH) 

Vibration  and  Combined  Stresses  in  Advanced  Systems 
DTIC  AD  737827  (no  other  data  avail) 


Von  Henkel  W,  Mletzko  G 

(Analytical  Models  for  Combined  Noise  &  Chemical  Agents) 
Zeits  gesamte  Hyg  1974;7:401-403 


Von  Henkel  W,  Rub leek  H 

Combined  Effect  of  Cyclohexanone  and  Whole  Body  Vibration. 
Assessment  of  Combined  Effect 
Zeits  gesamte  Hyg  1980; 26: 85 


Wagner  G 

(Combined  Effects  of  Noise  and  CCI4) 
Zeits  gesamte  Hyg  1973; 19: 862 


Wagner  JL  (Ed) 

Biological  Effects  of  Mineral  Fibers 
I ARC  Sci  Publ  30,  Lyon  France  1980 


U. S, Congress ,  General  Accounting  Office  (GAO) 

Environmental  Problems  at  Overseas  Military  Activities 
Letter  Report,  Unclassif  Digest,  CED-78-175,  10/16/1978 


U.S. Congress ,  General , Accounting  Office  (GAO) 

Navy's  Efforts  to  Protect  Workers  from  Asbestos  Exposure 
Ltr  Rept  B- 163375,  10/18/1979 


U.S. Congress,  General  Accounting  Office  (GAO) 

Workplace  Safety  and  Health  Hazards  at  DOD  Installations 
Rept  HRD-80-20,  11/20/1979 


Environmental  Protection  Agency  (Inspect  &  Main  Staff, Ann  Arbor  MI) 
Health  Effects  of  CO  and  O3 

Prep  in  Collab.with :Energy  &  Envir  Analysis, Inc. Arlington  Va. 
Rept  EPA-AA-IMS-81-81  1981 


Van  Duuren  BL,  Goldschmidt  BM 

Cocarcinogenesis  and  Tumor-Promoting  Agents  in  Tobacco 
Carcinogenesis 

J  Nat  Cane  Inst  1976 ;56: 1237 


Van  Ryzin  JR  (Rand  Corp,  Santa  Monica  CA) 

Statistical  Processes  for  Toxic  Substance  Response  Data 

(Low-  and  High-Dose-Response  Models,  Multihit , Multistage  Theory) 

NIH  Grant  1981+ ,  NIEHS  ES-R2222  1982 


Vasilyev  GA,  Tiunov  LA,  Kustov  W 

Hypoxia  Adaptation  of  Rats  for  Increased  Resistance  to 
Toxic  Atmosphere  Gases  (CO,  NO2,  Freon- 12,  Triethyl amine)  (Rus) 
Probl  Space  Biol  (USSR)  1973; 16:216 


Vernon  S,  Blvim  K,  Carrier  0,  Huffman  R  (Univ  Tex  Dept  Phcl,San  Anton) 
Effects  of  Combined  Stresses  of  Air  Force  Operations  and 
Medication  on  Cardiovascular  and  Nervous  Functions 
Rept  AFOSR-TR-77-310  March  1976  DTIC  ADA037792 


Vetrova  YG,  Drozdova  TY  Tigranyan  RA,  Shulzenko  YB 

Combined  Effect  of  Simulated  Weightlessness  on  Energy 
Metabolism  Enzymes  (Rus) 

Kosm  biol  Aviat  Med  (USSR)  1981  (5); 15: 34-38 


Toyama  T 

Studies  on  Aerosols.  1.  Synergistic  Response  of  Pulmonary 
Airway  Resistance  on  Inhaled  NaCl  and  SO2  in  Man 
Jap  J  Indust  Med  1962; 4: 18 


Toyama  T,  Nakamura  K 

Synergistic  Response  to  H2O2  Aerosols  and  SO2  in  Pulmonary 
Airway  Resistance 

Indust  Hlth  (Jap)  1964;2:34 


Traiger  G,  Plaa  G 

Qilorinated  Hydrocarbon  Toxicity,  Potentiation  by  Isopropyl 
Alcohol  and  Acetone 

Arch  Envir  Hlth  1974;28:276 


Tsysar  AI 

Effect  of  Joint  Action  of  Noise  and  Vibration  on  Vibration 
Sensitivity  of  Adolescents 

Gig  sanit  (USSR)  1965  (6); 30-36 


Turnbull  BW  (Cornell  Univ  Ithaca) 

Statistical  Methods  for  Environmental  Health  Studies 
(Sequential  Sampling,  Incomplete  Responses,  Interactions,  etc) 
NIH  Grant  1981+ ,  NIEHS  5R23-ES-1714  1982 


U.S,  Armed  Forces  Radiobiology  Res  Instit  (Bethesda  MD) 

Combined  Effects  of  Anticholinesterase  Drugs  and  Low  Level 
Microwave  Radiation 

Rept  AFRRI-SR-81-2  DTIC  ADA099123  1981 


U.S. Coast  Guard,  Office  of  Res  &  Devel  (Wash  DC) 

Principles  of  Toxic  Interactions  Associated  with  Multiple 
Chemical  Exposures 

Rept  DOT- CG- 742 4 8- A,  Mar  1981  DTIC  ADA093809  Dec  1980 


U.S. Congress,  General  Accounting  Office  (GAO)  (Wash  DC) 

An  Assessment  of  DOD  Pollution  Control  Progress  and  Future  Cost 
Rept  LCD- 79- 303  1/26/1979 


U.S. Congress,  General  Accounting  Office  (GAO) 

DOD  and  other  Federal  Agency  Protection  from  Harmful  EX' 
posure  to  Toxic  Substances  and  Harmful  Physical  Agents 
Rept  HRD-79-9  11/21/1978 


Thomas  JR,  Maitland  G  (NMRI) 

Microwave  Radiation  and  Dextroamphetamine:  Evidence  of  Com¬ 
bined  Effects  on  Behavior  of  Rats 
Radio  Sci  1979  (65 ) ; 14 :253-258 
Rept  NMRI -79- 102 


Thomas  JR,  Schrot  J,  Banvard  RA  (NMRI) 

Behavioral  Effects  of  Chlorpromazine  and  Diazepam  Combined 
with  Low  Level  Microwaves 

Neurobehav  Toxicol  1980 ;2 ;131-135 
Rept  NMRI  80-29  DTIC  AD098761 


Thompson  SJ  (Univ  SC,  Dept  Epidemiol  &  Statist,  Columbia) 
Epidemiological  Feasibility  Study:  Effects  of  Noise  on  the 
Cardiovascular  System 

Final  Rept  EPA-6801-6274,  EPA/550/9-81-103  Sept  1981 
See  also:Annot.  Biblio  of  Literat.on  Efcts  of  Noise  on 
CV  Systems (Thompson  SJ,  EPA  550/9-81- 103B  July  1981) 

See  also;  Rev  of  Non-Noise  Related  Res  of  CV  Disease 
(Keil  JE,  Propert  DM,  Thompson  SJ,EPA  550/9-81- 103C,  7/81) 


Thomson  RA,  Michaelson  SM,  Howland  JW 

Modification  of  X-Irradiation  Lethality  in  Mice  by 
Microwaves  (Radar) 

Rad  Res  1965;24:631 


Tikhonchixk  VS,  Antipov  W,  Davydov  BI 

Heat  Stress  in  Microwave  Radiation  (Rus) 

Biol  Bull  Acad  Sci  (USSR)  1979  (5) ;6 :604-610 


Tikhonchuk  VS,  Antipov  W,  Davydov  BI ,  Galkin  AA 

Effects  of  Injuring  and  Restoring  the  Bodies  of  Mice  with 
Microwave  (2400  MHz)  Irradiation 

Biull  Eksp  Biol  Med  (USSR)  1979  (7); 88: 85-87 


Tikhonova  GP,  Solomin  GI,  Bizin  YP,  Pilipiuk  ZI 

Effect  of  Hypokinesia  on  the  Resistance  of  Animals  to  the 
Action  of  Chemical  Substances 

Kosm  biol  Aviakosm  med  (USSR)  1979  (1); 13: 46-50 


Tikhonova  GD,  Solomin  GI 

Effect  of  Hypoxia  Training  on  the  Resistance  of  Animals  to 
Inhalation  Poisoning 

Kosm  biol  Aviakosm  med  (USSR)  1980  (4) ; 14 :67-71 


Tolot  F 

(Intolerance  to  Ethanol  in  Workers  with  Calcium  Cyanamide) 
Arch  malad  Profess  1958; 19:602 


Stiehm  ER 

Different  Effects  of  Hypothermia  on  Two  Syndromes  of 
Positive  Acceleration 

J  Appl  Physiol  196*’ •,  18  :387 


Stillings  BR,  Lagally  H,  Bauersfeld  P,  Soaves  J 

Effect  of  Cystine,  Selenium,  and  Fish  Protein  on  Toxicity 
and  Metabolism  of  Hethylmercury  in  Rats 
Toxicol  Appl  Pharmacol  1974; 30: 243 


Stuart  BO,  Palmer  RF,  Filipy  RE,  Gaven  J  (Battelle  Pacific  NWL) 
Inhaled  Radon  Daughters  and  Uranium  Ore  Dust  in  Rodents 
Ann  Rept  to  DOE  Asst  Secy  for  Environ,  PNL-2500  1978 


Sumino  K,  Yamamoto  R,  Kitamura  S 

A  Role  of  Selenium  against  Methylmercury  Intoxication 
Nature  (London)  1977;268:73 


Suntzeff  V,  Cowdry  E,  Croninger  A 

Preliminary  Report  on  Possible  Synergistic  Effect  between 
Cigarette  Tar  and  Beta  Radiation 
Proc  Am  Assn  Cane  Res  1959; 3:68 


Taseva  M 

(Combined  Effects  of  Heat  and  Organophosphorus  Insecticides 
Toxicity)  (Rus) 

In:  Proc  Natl  Conf  Young  Spclsts  in  Hygiene,  Varna  Bulgaria  1977 


Taylor  J¥  (NADC  Johnsville  PA) 

X-Irradiation  and  Acceleration  Stress 
Rept  NADC-MA-60-33  1960 

Taylor  W 

(Vibration  and  Cold,  Reynaud's  Disease) 
Brit  J  Indust  Med  1971;28:83 


Tesic  D 

(Heat  Combined  with  DNOC,  Changes  Toxicity  in  Rats) 
Acta  Veterinaria  (Beograd)  1972;  (2):45 


Thomas  JR,  Burch  LS ,  Yeandle  SS  (NMRI) 

Microwave  Radiation  and  Chlordiazepoxide,  Synergistic  Effects 
on  Fixed-Interval  Behavior 

Rept  NMRI-79-18  DTIC  ADA-072606  1979 


39 


Sommer  HC  (USAF  Aerosp  Med  Res  Lab  WPAFB  OH) 

Combined  Noise  and  Vibration  Exposure  during  Non-Auditory 
Temporary  Threshold  Shift 

Rept  AMRL-TR-73-34  DTIC  AD770285  1973 


Spencer  PS  (Einstein  Med  Coll,  NYC) 

Occupational  Hazards  of  Acrylamide  and  Hexane  > 

PHS  Grant  1981+,  NIOSH  0H-R851 


Stauffer  HP,  Riedwyl  H 

Interaction  and  pH  Dependence  of  Micotine  and  CO  in  Cigarette 
Inhalation  Experiments  in  Rats 
Agents  &  Actions  1977; 7:579 


Steeves  RA  (Univ  Wiscon  Med  Schl  Madison) 

VHF  and  Microwave  Hyperthermia  and  Irradiation  in  Man 
PHS  Grant  1981+ ,  NCI  CA-P19278 


Stenback  F,  Ferrero  A,  Montesano  R 

Synergistic  Effects  of  Dimethylnitrosamine  Carcinogenesis  in 
the  Syrian  Golden  Hamster 
Z  Krebsforsch  1972; 79: 31 


Stenback  F,  Ferrero  A,  Shubik  P 

Synergistic  Effects  of  Dimethylnitrosamine  and  Various  Dusts 
on  Respiratory  Carcinogenesis  in  Hamsters 
Cane  Res  1973;33:2209-2214 


Stepanova  LE 

(Silica  and  Diesel  Exhaust  Interaction  on  Silicotic  Processes) 
Trans  Instit  Profilak  Silikoza  Sverdlovsk,  USSR  1971  (5); 111 


Sterengarts  RY,  Solomatin  NJ 

(Vibration  and  Benzene  Combined  Effects) 
Gig  trud  (USSR)  1977  (l);47-49 


Sterengarts  RY,  Solomatin  NI 

Effects  of  Whole  Body  Vibration  and  Noise  on  Toxicity  Risk 
Parameters  of  Chemical  Substances 
Gig  sanit  (USSR)  1981  (May);8fi-87 


Stewart  RD,  Hake  CL,  Kalbfleisch  J,  Newton  PE,  Marlow  SK, 
Vucicevic-Salaraa  M 

Effects  of  PCE-Drug  Interactions  on  Behavior  and  Neurological 
Performance 

Report  from  NIOSH  Cincinnati  77-191  1977 


38 


Sumerford  WT 

Synergism  and  Synergists.  Review  of  Synergism  among  Halogen- 
Containing  Insecticides  and  Halogen-Containing  Synergists 
Agric  Food  Chem  1954  (Mar) ;2 : 310-327 


U.S.Navy  Biodynamics  Lab  New  Orleans  La 

Psychomotor  Battery  Approaches  to  Performance  Prediction 
and  Evaluation  in  Hyperbaric,  Thermal,  and  Vibration  Envir¬ 
onments:  Annotated  Bibliography  and  Integrative  Review 
Rept  NBDL-M002  DTIC  ADA099981  1981 


U.S.Navy  Health  Research  Center  San  Diego  CA 

Psychophysiological  Correlates  of  Stress  and  Hviman 
Performance 

Rept  NAVHLTHRSCHC-79-1  DTIC  ADAl 15920 


U.S.Navy  School  of  Aerospace  Medicine  Pensacola  FL 

Measures  of  Navy  Pilot  Workload,  Sleep,  and  Performance  in 
Stressful  Environments 
DTIC  ADA087131 


Veldstra  H  (Netherlands  Combined  Quinine  Wks  Res  Lab  Amsterdam) 
Synergism  and  Potentiation,  with  Special  Reference  to  the 
Combination  of  Structural  Analogs 
Pharmacol  Revs  1956;8:339-387 


Weil  CS,  Gad  SC  ( Carnegie-Mellon  Inst  Res  Pittsburgh) 

Application  of  Methods  of  Statistical  Analysis  to  Efficient 
Repeated  Dose  Toxicological  Tests.  2.  Methods  for  Analysis 
of  Body,  Liver,  and  Kidney  Weight  Data 

Toxicol  Appl  Pharmacol  1980  (2) ;52 :214-226 


Zang  EA  (State  Univ  NY  Stony  Brook) 

Multivariate  Analysis  of  Physiological  Response  to 
Environmental  Stress 

Dissert  Abstr  Intnl  1979  ( 10) ; 40 : 4631B-4632B 


END 


FILMED 

7-85 


DTIC 


